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Flame- 
hardened 


internal gear 





This ‘Lemax’ casting, for a é 
commercial vehicle planetary two-speed ~—™ 
axle, combines the hardened internal gear 

with part of the differential housing. 






The casting, which is 11 inches diameter and weighs 
38 lb., meets the following specification : 

Gear-teeth: flame-hardened. 

Journal: induction hardened. 

Min. tensile strength: 100,000 P.S.I. 

Min. yield strength: 80,000 P.S.I. 

Min. elongation in 2":2°,,. 





Registered Trade Marks: ‘Black Heart’ ‘Ley’s' ‘Lepaz’ ‘Lemax’ 


LEY’S MALLEABLE CASTINGS 


COMPANY LIMITED 
DERBY, ENGLAND 


% 
Telephone: Derby 45671 ~ \ 
\ 
\ * x 
¥ 
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BRITISH AND 
WORLD PATENTS 
PENDING 





Coupling Type FSC 


Pulley Type FSP 


Permit use of smaller, cheaper motors and starters 

Provide smooth transmission 

Give overload protection for both prime mover and driven machinery 
Assure longer machinery life 

Range of 15 sizes available for powers fractional to 350 h.p. 

Dual types up to 700 h.p. 


Type FSC Hydraulic Coup- 
lings can be supplied in unit 
form with  flange-mounted 
motor and Universal! Rite- 
speed Reduction Gear as 
illustrated on left 








—d 





CROFTS (ENGINEERS) LIMITED 


Head Office : Thornbury, Bradford 3, Yorkshire. Telephone : 65251 (20 lines) 
Telegrams : ‘* Crofters Bradford Telex ”’ Telex 51186 


Branches at : Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, London, Manchester 
Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent. Subsidiary Companies in Canada, South Africa, U.S.A 
World-wide Representation. 
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Don t 
fiddle with 
FILTERS 


You can finish with air filtration problems if 
you incorporate in your air conditioning system 
‘VISCO’ M.V. Dry Cell Air Filters with 
THROWAWAY Filter Elements—replaceable 
in seconds. For heavy duty or as a primary 
filter ‘VISCO’ Static Cell Type Filters with 
oil wetted rings will do an excellent job for you 

easily cleaned, robust and reliable. Write for 
List No. 521 THE VISCO ENGINEERING 
CO. LTD., STAFFORD RD., CROYDON. 
Telephone CROYDON 4181. 
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For further information write to 


the Hot Dip Galvanizers Association 
354 Berkeley Square London W.1 
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PERFORATED MILD STEEL 


CABLE 
TRAYS 


provide a continuous chassis for the 
efficient attachment of cables and wires. 
With the Cable Trays once in position, 
subsequent alterations and additions to 
the wiring can be speedily effected at 
minimum cost, without drilling or 
plugging. 

Trays and bends are available from 2 in. 
to 36in. wide; the standard length of 
trays is 8 ft. 

Strongly constructed of mild steel plate, 
and supplied self-colour, painted, hot-dip 
galvanized or plastic coated as required. 

















Send for List No. 1003 to: 
G. A. HARVEY & CO. 


naman te Ahhctob S.E.7 | H A R "2 = 4 


Telephone: GREenwich 3232 (22 lines) 





Other HARVEY Facilities and Products: PERFORATED METALS - WOVEN WIRE - WIREWORK - LARGE MACHINE SHOP 
FACILITIES - FABRICATIONS IN ALL METALS - STEEL SHELVING AND STORAGE EQUIPMENT - GALVANIZING - ETC. 





P/6 
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WE ALSO MAKE 
Power Screw Presses > 
Open-fronted Presses f ee 
Double sided Presses : 
Single and Double 
Crank Presses 

All types of Automatic 
Feed Presses 

Minting machinery =——| ¥ = —— == 
Cartridge machinery 


Size 3; Double Action 
Drawing Press 





TAYLOR & CHALLEN LTD 
vane ncomalenedl 


“anFRTSUNSE EI 
ROBERTSON E [i d{4 059 A/)) 


for General 
Fabrication in 


Mild Steels, 


Stainless Steels, 
Aluminium Alloys. 
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consult us at 


29 MURIESTON CRESCENT, 
EDINBURGH, 11 Phone: DON 5222 





A Large Fabricated Mild Steel Stator Frame, with 1}° thick 
endplates and 3° square core bars, constructed with a 
maximum of 3” allowance on machined faces, Norma! 
building allowances + 4°. Total weight 64 tons. 
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6 THE 


STEEL CASTINGS 


of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 








BREAKDOWN AND 
SHIP REPAIR WORK 
GIVEN SPECIAL 
ATTENTION 


et, alee - 


‘From + Ib 
_ 


| 15 cwts. | 





BARNARD & SONS LTD. 
75 River Road - Barking - Essex 
Telephone: RIPPLEWAY 1188-9 
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% Microscopic 
examination 
of test panel 





These are the hands of a chemist in a Pinchin Johnson paint testing 
laboratory, ensuring that material complies exactly with the required 
specification. Technical service from start to finish is the basis of 
P.J. leadership in the supply of paint to industry. This service is 
effectively yours through your nearest P.J. branch. 









4@ PINCHIN JOHNSON 


PAINT PRODUCTS 














——— 











PINCHIN JOHNSON & COMPANY 
HEAD OFFICE : 4 CARLTON GARDENS * LONDON SWI * TEL: TRAFALGAR 3600 
Principal P. J. Service Branches and Stock Depots : 
BELFAST - BIRMINGHAM - BOOTLE ~- BRIGHTON - BRISTOL - GLASGOW - LEEDS 
MANCHESTER * NEWCASTLE-ON-TYNE + SOUTHAMPTON 
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CONDENSATE PUMPS 


Three Stage Condensate 
Extraction Pump. Duty 
800 G.P.M. to Total 


Head of 230 ft. 


THE MIRRLEES WATSON COMPANY LTD 
45 Scotland Street, Glasgow, C.5 
Telephone: South 2701 4 
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‘‘Nous n’avons jamais entendu de vitesses aussi silencieuses”’ 


Pardon our French, but that’s what the 
customer said. He was speaking of turbine 
gears — cut on a David Brown Hobbing 
Machine, of course — which we had ar- 
ranged for him to inspect aboard a ship 
... “we have never heard quieter running 
gears.” Or words to that effect. After that 
the Entente couldn’t have been more Cor- 
diale and we secured his order in the face 
of intense German competition. 

But it’s not surprising really. For we at 
David Brown’s believe that gears, like little 


boys, should be seen and not heard. As 
little as possible, anyway. And as we have 
been producing gear-cutting machine tools 
for a good deal longer than anyone else, it 
follows that gears cut on David 
Brown Hobbing Machines are in a 

class of their own — as regards 
quietness or anything else. 

If your problem is one of quality 

gear production, for either ‘batch’ 

work or ‘specials’, drop us a line. 

The impatient can telephone. 





DAVID BROWN 


THE DAVID BROWN CORPORATION 


MACHINE TOOL DIVISION, BRITANNIA WORKS, SHERBORNE STREET, MANCHESTER, 3. 


(SALES) 


LIMITED 


TELEPHONE BLACKFRIARS 4711 
Eater No, 71 on reply card 
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ALLEN 
DIESEL 


POWER PLANT 


TWO-STROKE and FOUR-STROKE ENGINES and 
complete A.C. and D.C. GENERATING SETS 















The engine generating sets illustrated are:- 


(1) 8-cylinder, 640-b.h.p., 750-r.p.m., type VBSI2 
vee-form pressure-charged engine and 440-kW Allen 
d.c. generator. 


(2) 5-cylinder, 660-b.h.p., 500-r.p.m., type BS37-D 
pressure-charged engine and 450-kW Allen d.c. 
generator. 





3) 6-cylinder, 780-bh.p., 375-r.p.m., type 147 
engine and 540-kW Allen alternator. 


4) 7-cylinder, 469-b.h.p., 600-r.p.m., type BS/2 


4 2 nan’ pressure-charged engine and 322-kW_ Allen 
; alternator 
TYPE T47 (normally aspirated) TYPE S12 (normally aspirated) and 
Two-stroke : 312 to 1040 b.h.p. (216 to 720 kW) TYPE BS12 (pressure charged) 
Speeds — 300 — 375 r.p.m. Four-stroke : 112 to 640 b.h.p. (75 to 440 kW) 
(Built under licence from Harland & Wolff Ltd | Speeds — 500 to 750 r.p.m. 
TYPE $37-D (normally aspirated) and TYPE VS12 (normally aspirated) and 
TYPE BS37-D (pressure charged) TYPE VBS12 (pressure charged) 
Four-stroke : 228 to 1056 b.h.p. (156 to 720 kW) Four-stroke vee form : 225to1068b.h.p. (155 to 732 kW) 
Speeds — 428 to 500 r.p.m. | Speeds — 500 to 750 r.p.m. 


All engines may be run at lower speeds with reduced outputs and arranged for remote starting and stopping, 


or completely automatic control. 
OA [TD 
e e 


mA! W.H.ALLEN SONS & 








BEDFORD 
ENGLAND 
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TYPES 





Industrial Switchgear 


Rating—up to 660v /2000a 





Switchb consisting of 
types ‘KC6" and ‘KC4’ units 





Types K & KC Switchgear have been 
specially designed to provide a reliable power 
supply for industrial and commercial needs 
where the rating required is not in excess of 
660 V - 2000 A. 

The Switchgear is available for pedestal or 
cubicle mounting and incorporates horizontal 
drawout circuit-breakers suitable for the con- 
trol of all main and auxiliary power supplies. 

Their unit construction permits single or 
switchboard mounting to meet individual 


Single mounting type ‘KS’ 
; Tialtamn dia oremer lal @mmlohy ici acto 
requirements, for contact inspection 


Manufactured at the Higher Openshaw Works of 


Associated Electrical industries Limited 
SWITCHGEAR DIVISION 


Higher Openshaw, Manchester - Trafford Park, Manchester - Willesden, London 
F.778 


Enter No. 91 on reply card 
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50 Ton 
Goliath Crane 
71’ Span 

71’ high 








3-10 Ton Scrap Bay 
33 Ton Goliath Crane Magnet Cranes 





J. H. CARRUTHERS & CO., LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. Telephone: East Kilbride 20591, Telegrams: Hoisting, East Kilbride 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PER SQ. IN 1 TO 155 CU. FT. PER MIN. 
60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN. 
" TWO STAGE 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 








' a — 


Studding - Studs - Allthreads - Tie Rods 
TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 
Enter No. 112 on reply card 

















FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE: IPSWICH 56124 (3 LINES) 

TELEGRAPH : «REAVELL, IPSWICH "’ OR WRITE TO:— 

















REAVELL & CO., LTD. (ESPEDAIR FOUNDRIES) LTD 
IPSWICH - ENGLAND ee eee 















SURVEY - DESIGN 
SUPPLY 
INSTALLATION 





Part of a £500,000 contract by 
Eagre— sidings and trackwork 
for Manvers Centralization 
Scheme (about three fifths of 
the project is shown in this 
aerial view). 9,000 tons of iron 
and steel, 40 miles of track, 
230 turnouts were laid with 
no interruption of the existing 
traffic of the four collieries 
involved in the scheme. 





Eagre also works for British 
Railways, the Gas Board, the 
United Steel Companies, Cen- 
tral Electricity Authority, etc. 
Materials are supplied from 
Eagre’s own resources. 


Whatever the magnitude of 
your siding requirements, 
consult — 

(Photograph by courtesy of the National Coal Board) 


EAGRE CONSTRUCTION CO. LTD. 
East Common Lane - SCUNTHORPE - Lincs. Tel. 4513 (5 lines) 
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The largest disc brake 
in the world 


The world’s largest Radio Telescope at 
Jodrell Bank depends upon Ferodo brake 
linings for the smooth, precise control of 
its reflector bow] inclination. ’ 
The gigantic steel structure has two 1 80ft. 
towers. These carry the 250ft. diameter 
bowl weighing 750 tons which can be 
tilted into a vertical position in either 
direction, or completely inverted. 

The telescope has the equivalent of both 
a foot brake and a parking brake. The foot 
brake, lined with Ferodo MR.41 friction 
material, operates through four pairs of 
lorry wheels on standard transport axles, 
turned upside down so that the wheels 
press against the 300ft. diameter ‘bicycle 
wheel’ stabilising track fixed behind the 
reflector bowl. 

The parking brake is the largest disc brake 
in the world, designed to hold the massive 














revolving bow] firmly in position even in 
gale-force winds. It consists of two jack- 
operated clamps mounted in tandem 
and lined with 32x 6" strips of Ferodo BA 
material. 

Ferodo friction materials have been 
proved in industry to give the smoothest, 
safest stopping power. If you have a friction 
problem—as the designers of the Jodrell 
Bank Radio Telescope had—why not call 
in Ferodo? 


friction materials 
for industry 





seo 


FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner and Newall Organisation 
Enter No. 121 on reply card 
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AND ALL THE 
BEST FOR 1960 





ROBERT JENKINS 
& CO. LIMITED 
ROTHERHAM. 
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The impulse test plant shown 
here with a 120 MVA transformer 
mn testis raved at Z} million volts 


Ita stored energy of 00 kW secs 


. 
he autoclave plant behind 


used for vacuum drying folate mei 
* 
mpregnating processes 
ipable of fully enclosing the 


t tank yet manufactured 


POWER TRANSFORMERS 
TURBO-GENERATORS 
CONDENSING PLANT 
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Ss Transformers have been increased in size over 
the years to meet the demands dictated by the growth 
of power systems. Always during this time PARSONS 
have produced the larger types of transformers. 
In keeping with these developrnents PARSONS have 
Maks) cclitciemmaat-alehe- lence ia lave mr-lalemn¢--24nale my olf-fa) an Comm elgele lt lor- 


power transformers of the highest voltages and ratings. 





C. A. PARSONS &CO. LTD. 


HEATON WORKS - NEWCASTLE UPON TYNE 6 
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Power for all Purposes = 
Mercedes-Benz build 24 different _ 
diesel engines with horsepowers 4s 
ranging from 17 to 3000 b.h.p OM 


202 


20% 
aVe 


Iw wo 


ia) 
th 
ie 


This comprehensive programme OM 


provides the right prime mover MB 
for every power requirement — se 
no matter whether it be for MB 
fork stackers, stand-by power MB 
supply sets, pumps or excavators MB 
Every engine is precisely equipped ns 
for the particular task it has MB 
to perform, and what is more, MB 
like all Mercedes-Benz products — 7 
its quality is superb. MB 
MB 
MB 
MB 
S 


@TITel fi Mrm aecolireyuilrece) 


The a felilelel get mumme las) 


applied to the design, proving and pro- 


same exacting 


duction of Mercedes-Benz diesels as 


fol mmollimolaelol(ae-Mulelilicelaitig-rom oh Mm Leliuit 
ler-Benz AG. Therefore, they have all 


the properties that appeal to the 


practical user: High power, small 


space requirement, simple maintenance, 


utmost ruggedness and long life. 


Briefly: Maximum economy. 





837 
837 
839 
839 
518 


A 
B 
Ab 


6 Bb 


Ad’ 
B 

Bb 
Db 
B 
Bb') 
Db 
A 
Aa') 
Ab') 
Bb’) 


vertical 


Arrangement 





2/s 35— 55 
3S 54- 96 
4S 72 26 
4 5S 17 3 
é6'S 47 7 
6 $ 53 4 
6/S 80 24 
6S 97 
6'S 1.2 
4 114 
148— 32 
6 148— 32 
) 148 32 
6 S 230 se 
2) > 
S 3 65 
SV 460 
2. SV 610 
g/¢ 77426 
Zi 3¥ J 55 
8 SV 165— 44 
8 SV 240— 55 
16/'SV 1145—180C 
16. SV 1380—235C 
20 ' SV 3000 
horizontal V- vee type 


with high boosting and boost intercooling 


MERCEDES-BENZ DIESEL 


R. P.M 
750 200 5 
750—120 
7571900 
4 4uUU aT 
a mnh 9 
J—240 
> z 
180 a 
an c 
7 2 
) 
Qs nn 
635 200 
2690700 
650—2ZU0 
1000—1500 7 
1000 , 
1720 
supercharged 





supercincar 





3948 1665 
591.9 2150 
‘ 789.0 2715 
78 495 
‘ 279 99 
31 1025 
187 
z za4 
297 
408 
z 42 
rio 4° 
+ * sé 
8 4330 
ROA 339 
806.3 050 
180 
‘ 4900 
an 
1825 294 
: ie 
iv 
6380 1020 
6380 11450 
8201.5 10550 


ed and with boost intercooiing 
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te 
Beata entas 


in 
Brymill 


A busy day ahead and no anxiety about steel, 


because the order went to Brymill. 


Whatever the size or specification, Brymill Steel 


is scientifically tested to ensure a reliable product. 





BRITISH ROLLING 


BRYMILL STEEL WORKS 


Dec. 


LTo. 
STAFFS 
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323,000 cu. ft automatically 
maintained at minus 20° F. 





The photograph illustrates one of three exceptionally large storage 
chambers for quick-frozen fish. J. & E. Hall have carried out the 
pipe work and equipped three of these chambers for Chr. Salvensen 
& Co., Grimsby, providing a total capacity of 323,000 cu. ft; the 
largest measures 116ft long 72ft wide x roft 6in high 
Temperature in the chambers is maintained at —20° F by two 
J. & E. Hall compound ammonia compressors. Each unit is 
powered by a 120 h.p. electric motor, and a third and similar 
machine is installed as standby. The whole plant is completely 
automatic in operation. 

Refrigerating plant manufactured by J. & E. Hall for the Fish 
Trade ranges from large installations of this type to small storage 
cabinets and refrigerated display counters for use in retail shops. 


Se ae 





DARTFORD : KENT 


GLASGOW, MANCHESTER, NEWCASTLE. 


BRANCHES AT BIRMINGHAM, BRISTOL, 


OFFICES AND WORKS: AUSTRALIA AND CANADA. 1.P. 301 
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HIGH TENSION SWITCHGEAR 


complies with B.E.B.S.-S2 
250 MVA ADDENDUM 


Here is a typical example of forward thinking by 
Ellison designers. Ellison High Tension Switchgear 
was originally designed to comply with B.E.B.S.-S2 
(1955). Yet it also complies with the recently 
published 250 MVA Addendum 


(without modification of the original design.) 


11kV 250 MVA - 3.3kV 150 MVA 


ASTA CERTIFIED TO B.S. 116:1952 
Cert. Nos. 3990-1 




























WIDTH ONLY 24” YET ALL 
PARTS EASILY ACCESSIBLE 








LONG LIFE CONTACTS — 
HAND OR POWER CLOSING 





AIR-INSULATED BUSBARS 


INDIVIDUALLY SEALED OFF GE ORGE PAL SON 


BUSBAR CHAMBERS LIMITED 


and many other features 
that mean so much to you PERRY BARR - BIRMINGHAM . 22B 








R47 
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SuPerfectability in Sealing 








To meet the exacting 
and varied demands of in- 
dustry and transportation a wide 
range of oil seals and hydraulic pack- 
ings is available. The experience gained 
in research, development and manufac- 
ture over nearly 30 years qualifies this 
company’s claim to provide the perfect 
seal for any need. Each type of seal has 
special characteristics which determine 
its suitability for a specific application. 
Extreme temperatures, high shaft speeds 
and resistance to chemicals and fluids 
are among the many conditions of 
service which must be considered. 
As manufacturers of all types of seals 
in different materials, we are in a 
unique position to give sound 
advice based on the widest 
possible experience, 




















Su ifurea) 


SUPER OIL SEALS & GASKETS LIMITED, 
KINGS NORTON FACTORY CENTRE, BIRMINGHAM, 30 
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PATTERNS 
AND 
MACHINING 


HUNT BROS ~~ LTD 


GRIFFIN FOUNDRY, OLDBURY 















Near BIRMINGHAM 


Telephone : Telegrams : 
BROADWELL 1181 & 1182 GRIFFIN, OLDBURY 
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Enter No. 192 on reply card 








CALLON US 
FOR 


FABRICATIONS 


DESIGNED, DETAILED, 
FABRICATED AND 
DELIVERED TO MEET 
YOUR REQUIREMENTS 





General Fabrications in 
Mild steel and Stainless 


including Tanks, Hoppers, Chutes, 


Ducting, Chimneys. 





Staircases, Ladders, Platforms with 


handrailing and standards. 






Small Industrial Buildings 


KINGSWINFORD 


ENGINEERING C°L” 


2-4 BIRMINGHAM ROAD, CASTLE HILL, 


DUDLEY, WORGS 


Enter No. 193 on reply card 
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GONVEYOR-ELEVATOR G: | 


m LOWER BRIDGE WORKS 





SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 





Telephone : No. 2779 
Telegrams: *“ Conveyor, ” Accrington 





Enter No. 201 on reply card 


A Neumo Pump for ANYTHING that flows — 
The Larger Mark X 


10 times the capacity for 4 times the price 














The Mark X version of the already famous Mark IV 
“*NEUMO "’ Pump Unit might justifiably be called the 
economy size. For approx. 4 times the price and air 
consumption, 10 times the liquid can be pumped 
Employing a larger version of the ‘‘NEUMO”’ two- 
part motor, the pump itself is similar in basic design 
but has additional refinements made possible by the 
increased size including an overload device enabling 
maximum pump delivery pressure to be pre-set. 
Mark X Pumps can be supplied in Cast Iron, Brass, 
Stainless Steel and Tufnol 

Write for full particulars to 


NEUMO LIMITED 


South Coast Road, Peacehaven, Sussex. 
Telephone: Peacehaven 2115 & 3354 


ACIDS —ALKALIS — CHLORIDE 
FLUORIDES — GLUES — OILS 
HYDROGEN PEROXIDE — 
PAINTS — PHARMACEUTICALS 
FOOD PRODUCTS 











Enter No. 202 on reply card 








PNEUTOMATION 





3 There's a * situation vacant’ in every firm fot 
the tough, willing worker who never tires, never 
makes an error, will tackle arything—in short, 
Pneutomation.’ *Pneutomation Lang Pneumatic 
air-power systems—is the guiding hand behind a 
host of jobs, from jig-boring to bell-ringing, 


providing accurate, low-cost contro! of complex 





or simple operations. You can enjoy the benefits 
of *Pneutomation’ at less capital cost than 

you'd think—the system you need is more than 
likely available *‘ off-the-shelf’ from the enormous 
range of standard *‘Pneutomation’ components 


Squinch says : 
‘** Plan with Lang Pneumatic from the very beginning of every production ,, ; 
venture—right from the start, you'll be certain of the happy ending !”’ 


Write to: 


[ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.) 


a 
Pe matic Lt OWEN ROAD, WOLVERHAMPTON 
Telephone Wolverhampton 25221-2-3-4 


P3429 
Enter No. 203 on reply card 
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Lamson pioneers 


the conquest 





with 


Carrier Airtubes 


Conveyors 


Pallet Loaders 
































%. 
‘Ba 
) hp 
rt = 
+e 
i.e 
ei. 
‘a 
ris 
ie 
He 
fi i b\ Years of experience, quality of engineering and an 
A ¥ ; ingenious approach to problems of goods and 


document handling have taught us a lot about the 
\ conquest of inner space, the space through which 
' your materials move. 





‘ i This is what we mean— 


a © Baggage and Document handling at Gatwick 
Airport... 


\ 





Document handling at London Airport... 


* | , 

\ - 4 Mail handling at the future Shell Headquarters, 
2\ South Bank... 

t 4, i Handling Radio 


and Television sets at 
Philips Electrical... 







Pneumatic Conveying of ‘Teicothene' at 
Submarine Cables... 

...Just a few of the many recent con- 

tracts undertaken by Lamson. 

Fully integrated package conveyor 
systems for every kind of materiais 

handling. 

Automatic Pallet Loaders handling a 
variety of products at an overall 
output of 2,400 an hour. 

Lamson Carrier Airtubes speeding 
documents (up to 7ib files) at 
30 m.p.h. between departments. 
We engineer, build, install and 
guarantee our systems. No split 
responsibility. 


BAM S @N Engineering Co. Ltd., 


HYTHE ROAD, LONDON, N.W.10. 
Telephone: LADbroke 2424 
A member of the Lamson Industries Group 
Manufacturers of: Carrier Airtubes, Conveyors, Pallet Loaders, 


Ventilation, Dust and Fume Extraction Plants, Portable and Central 
Vacuum Cleaning Plants, Postal Letter Chutes. 


Enter No. 211 on reply card 
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HIGH DUTY GEARING 


with hardened and ground tooth flanks for— 





RAIL VEHICLES 
TRACTORS 

MECHANICAL HANDLING 
INSTALLATIONS 





HEINRICH REINING G.M.B.H. 


ZAHNRADFABRIK VELBERT 
Head Office: DUSSELDORF, MALKASTENSTR. 5 Telefon: 10741 Telex: 0858 2542 


Enter No. 212 on reply card 








BOLTS, NUTS, SPECIAL FASTENINGS 





C 


oy. / 
a bh Joe UY. 

Whatever your fastening problem, 

Wiley can make a bolt for it—and 


a nut too— 
ask them! 








JAMES WILEY & SONS LTD., DARLASTON 
Telephone: james Bridge 2692 





MW‘6 
Enter No. 213 on reply card 
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WIND ALARM ANEMOMETER i 4 a century of experience in 


V-ROPE DRIVES 


FOR USE ON 
CRANES, EF 7 
TRANSPORTERS, ania aid 


DOCKSIDE STRUCTURES, 
BRIDGES & AIRPORTS. 


























GIVES A 
WARNING 
OF WIND 
SPEEDS 





Enquire for details — 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 


Enter No. 221 on reply card 




















SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 


WHEELS 





| SILENT 
GEARS 


} 
HELICALS aq i . ae * a 
CHAIN | ia ; CHANGE 
GEARS : a oT (7 ame aw “3 GEARS 
Complete | = . ety _ All materials 
i Pcie Ta i standard 
sone pitches to 
cc SMITH & GRACE Lt 
a 


Cutting Only 
General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting F a THRA PSTON, NEAR KETTERING 





Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 





Telephone: THRAPSTON 109-110 
Telegrams: ‘‘GRACE”’’ Thrapston 


Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams : ‘‘ Gvars.’”’ 
_ Enter No. 222 on reply card Enter No. 223 on reply card 





Re Mx 


A NEW PACKLESS VALVE 


FOR 


PNEUMATIC & HYDRAULIC APPLICATIONS 
— 


PRESSURE RANGE 0-250 P.S.1. 


Direct Solenoid Operated. Lightweight. Fast Operation 


Size range 1/4in. — 3.8in. B.S.P A.C. or D.C. Supply Dust-tight Cover 
Ample Wiring Space. Captive Cover. Swivel Conduit Connection 


Balanced Spool. Can be Manually Operated 





Please write for fuil details to: 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
Enter No. 224 on reply card 
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OUR MANUFACTURING PROGRAMME 


Complete Beet and Cane 
Sugar Factories 


Lignite and Peat 
Briquetting Plants 


BUCKAU-SULZER Type 
Monotube Boilers 
Natural Circulation Boilers 


Open Cut Heavy Equipment 
for Lignite Mining 


Drying Plants 


Filter Plants 


BUCKAU-WOLF 
Gearings and Couplings 


MASCHINENFABRIK BUCKAU R.WOLF 


Le ee ce ee ee ool ee tes 
GERMANY 








Enter No. 231 on reply card 





THE 





Moulding Tools 
by Specialists 

















INJECTION TOOL 
for producing threaded 
Polythene Pipe Elbows 


H. B. SALE LTD 


PROGRESS WORKS, SUMMER LANE, BIRMINGHAM aN 
FAIZAs 
Grams: SALE, BIRMINGHAM (fas 


Established 1862 Ny 








Telephone : CEN 5661/3 

















These benches can be 
supplied with sheet 





steel top. Overall size 
of bench 6’ 0” long by 
2’ 6” wide by 33° high. 








BENCH 


_ > 


STOCK SIZE 283" wide 
by 32” high. Other 
sizes manufactured to 
suit customer's re- 
quirements. 





TRESTLES | 








If you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 
Equipment including : 

% WORKSHOP PANS & PAN RACKS 
% TOOL AND WORK STANDS 

% STORAGE BINS AND SHELVING 


AND MANY OTHER TYPES OF STORAGE EQUIPMENT 


iF IT’S IN STEEL 
WE MAKE IT! 


Send your requirement 








39-51, Hanger Lane, Ealing, W.5 
us "Phone—Perivale 4760 


Enter No. 242 on reply card 
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You may not wish to separate the sheep 
from the goats, but you will at some time 
need really efficient filtration plant. This 
surely is a job for Aerox, whose comprehensive 
range includes filters for working pressures 
of up to 7,000 p.s.i. Aerox Filters are 
effective because they incorporate elements 
made from porous ceramic media of our 
owp manufacture, in a range of carefully 
controlled pore sizes. 

Incidentally, the illustration reminds us 
that there are grades of Aerox porous 
ceramic material to withstand high degrees 
of thermal and physical shock. 

All the technical literature you need is 
available. Please write 





LEADERS IN A SPECIALISED FIELD 


LIMITED 


Ceramic Works, Hillington, Glasgow, SW2. 
Telephone: Halfway 4615/6. 
Engineering Works: Chalford, Stroud, Glos. 
Telephone: Briscombe 3085. 





Enter No. 243 on reply card 
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Betis of... 
© STEEL si2:; . sections 


COLLIERY ARCHES - PIT PROPS 


ROOFING BARS + LIGHT RAILS — 
SLEEPERS and HAMMERLOCK STRUTS 


BASIC 
° PIG IRON nn 








° CASTINGS ,."".. 
GUEST KEEN IRON & STEEL CO. LTD. 


East Moors, Cardiff. 


Telephone : Cardiff 33151 Telegrams: ‘* Billets, Cardiff ”’ 








Cerne i 


FOR ANTI-ABRASION AND ANTI-CORROSION DUTIES 


Specialist hoses materially better for their 


designated purposes. Available from stock. 
é 


FOR HIGH & LOW PRESSURE FUEL SYSTEMS 


(Industrial or marine) 


End fittings also available, easy-to-fit 
by unskilled labour. 



















THE ENGINEER Dec. 25, 1959 


- a 


~ 


cc — 














\ \ 
Atomic Hydrogen Arc 


sion ~ 
Resistance ™ 









What is your need? 


@aaleley-)-manelan 


id al- mm ->4a-Jal-3hV4-Mat- tale l- mele 


1 a ODA EO , 


welding equipment 


‘ Inert Gas Arc 





Behind the range of METROVICK electric 
welding equipment is the research and experience 
of a vast engineering organisation making extensive 
use of this equipment in its own factories. 
You have the benefit of all this when you buy welding 
equipment from A.E.I. 





anemnged Arc Pd | 


om 
. og 


ra | wr Associated Electrical industries Limited | 





F 4 TRANSFORMER DIVISION — HEATING & WELDING DEPARTMENT 
ea Y Trafford Park - - - Manchester 17 | 
a i —_ 
L/w90s 


\. Enter No. 261 on reply card 
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Metre Gauge. Duty 
10 tons at 16 ft. radius 
propped; 5 tons at 


10 ton Steam Perma- | 
nent Way Crane 
14 fc. radius free 











3 Motor, electrically 
operaced Fixed Wharf 
Crane. Duty: 15 tons 

at 22 fe. radius. 























CRANES 


STEAM 

DIESEL 
DIESEL-ELECTRIC 
ELECTRIC 

















Telegraphic Address 
“ Lifting, Leicester * 


Telephone Nos.: 
2257%.6 


Enter No. 271 on reply card 

















ENGINEER 


AUTOMETRIC 


purposes 


CENTRIFUGAL 
GEAR 
TURBINE 
*MINI-GEAR 
HAND - ROTARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


@ H.P. 2301/50 MOTORISED 


SINGLE & MULTI-STAGE 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 


Enter No. 272 on reply card 








— 


ALL SIZES - BUT ONLY 
ONE QUALITY - THE BEST! 


PULLEYS 


BY 


DOUGLAS, LAWSON 


AND CO. LTD 


BIRSTALL - LEEDS - ENGLAND 
Telephone : Batley 598 & 599 
Telegrams : “Pulleys’’Birstall, Leeds 


* DOUGLAS, LAWSON PULLEYS 
* “STANCHION™ PULLEYS 
© OESTRON SPLIT PULLEYS * STEEL ROAD WHEELS 


| 


Enter No. 273 on reply card 




















aw 


BRIGHT STEEL 


ROUNIDS - HIEXAGONS 
SQUAIRIESHFILAMS SILC TIONS 





STEEL Co Ll? 


HALESOWEN 
N° BIRMINGHAM 


HALESOWEN 1191 


68 VICTORIA S' 


LONDON, S.W.I. VIC: 6992 


8 CHATHAM S' 


MANCHESTER, |. CEN: 0413 








Enter No. 274 on reply card 
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THE 


SKERNE WORKS 


LIMITED 
ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMEDSECTIONS 
FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 


All enquiries promptly dealt with 





Enter No. 281 on reply card 





HILL « JACKSON (Sprincs) LTD. 


MANUFACTURERS OF 
HIGH CLASS SPRINGS FOR ALL PURPOSES 


A large range of 
coil and flat 
springs. One off 
or bulk 
production to 
specification 


— 


SWAN LANE +: WEST BROMWICH 


MWICH TELEGRAMS FLEXIBLE, WEST BROMWICH 





Enter No. 232 on reply curd 
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brew up 
anything 


in copper 


or in any other metal 


Just tell us what you want. Fabricated pipework, 
pipelines, plate and sheet products, extruded sections, tube 
manipulation, coil production—any job in copper 
in fact, or any other metal, come to think of it. A century 
of experience. Up-to-date equipment. Argonarc. 
First-class craftsmanship. A.I.D. and A.R.B. approved. 
Good work—which always costs money. But it’s 


your money, and we watch it. Right down to the last copper. 


LEE & WILKES LIMITED 


Smiths in any metal 

PRIORY COPPER WORKS, + 
BREWERY STREET, BIRMINGHAM, 6 

Phone: ASTon Cross 2005-6-7 (P.B.X.) 

Grams: Kettle, ‘Phone, Birmingham 

SPINNING, TOO! In any metal up to 7 ft. diameter 
blanks. Accuracy to + .005. 


Enter No. 283 on reply card 
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ENGINEERS 


DO YOU KNOW POLYPRINT? 


. have you any idea of what Polyprint would mean to 





you in your office? Do you know what Polyprint can do? 
Polyprint can make a copy of ANy office document in 
seconds, no matter what the subject matter may be, 
whether it is printed, written, typed, or duplicated ! 
Polyprint makes perfect black on white copies, without 
heat, which are automatically processed and without wait- 
ing for transfer, and any number of copies may be made 
from one negative. It cannot fail to pay you to investi- 


gate Polyprint—it’s excellent. May we send you details? 


E. N. MASON & SONS LTD 


Arclight Works, Colchester, Essex. Tel: 5191 


LONDON GLASGOW MANCHESTER BIRMINGHAM SHEFFIELD LIVERPOOL LEEDS BRISTOL 





Enter No. 291 on reply card 


THE ‘BRADFORD’ POWER CYLINDER 


Moré power to your eibow  .§.... 
with Bradford air or ssa 
hydraulic power cylinders 


Bradford Air Cylinders. In standard sizes from 
2” to 20” bore, with hand or remote control. 
All-steel Hydraulic Cylinders. Standard sizes 
from 14” to 12” honed bores, to work at 
pressures from 200 Ibs. to 1,500 Ibs per sq. in. 
with hydraulic fluid, oil or water. Supplied 
as required with bracket, clevis, trunnion or 
end cover mountings. 

Bradford Air or Hydraulic Cylinders can also be 
made to customers’ specifications with any 



















length of stroke. 


UNITED STATES METALLIC PACKING CO. LTD. 
SOHO WORKS, BRADFORD 8, YORKSHIRE 


Telegrams: ‘‘Metallic’’, Bradford Branch Offices: London, Liverpool, Glasgow, Manchester 
Telephone: Bradford 41284-5 Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol 


Enter No. 292 on reply card 





- 
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| 


| & 
| ® 
WELDED | Me 
STEEL FABRICATIONS 


on 
PALLETS 
* 
INDUSTRIAL TRUCKS 
° 
WELDED | 
STEEL STRUCTURES | 















to specification | 
VELMORE PRODUCTS | 


Lisle Avenue, Kidderminster 
Telephone 5308 





Enter No. 301 on reply card 





| STEEL FRAM 
BUILDINGS 


| OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
| 


SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. 





TN. GREENING AND SONS LTD.) Established 
BRITANNIA WORKS 1799 
WARRINGTON - ENGLAND 

















¢ P.O. BOX 22 
POSSIL PARK, GLASGOW Telephene: WARRINGTON 32401 Telegrams: GREENINGS WARRINGTON 
LONDON: 32, QUEEN VICTORIA ST. E.C.4, 
TELEX No. 62195 
cree Also: BRITANNIA WORKS, HAYES, MIDDX. Telephone: HAYES 3961 Telegrams: GREENINGS, HAYES 








NG $4 





Enter No. 302 on reply card 








Enter No. 303 on reply card 


THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA WORKS, DARTMOUTH STREET, BIRMINGHAM) 


On the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, etc. 


SOLE MANUFACTURERS OF me D E * e B RAN D Registered Trade Mark 
HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
Stampings, Castings, Rods, Sheets, Wire Tubes, etc. “ Delta ’’ White Antifriction Metals, White Brass, Babbit Metal, etc. 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, etc. 
Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


o 
EX FR U D E D Mi E I A LS * BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, ete. 


Enter No. 304 on reply card 
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M&C are making the 
Pattinson De-waterer 








The M&C Pattinson De-watering Conveyor. 
The water runs out at the tail end and on both sides. 


The Pattinson De-watering Conveyor can now be ordered 
from M&C. It receives sand and gravel dug out of a wet pit, 
drains the material and feeds it to the conveyor line. 

It does away with stacking for draining before loading, 

and so avoids a second excavator. It removes enough water 
to enable the maximum amount of material — 

the actual amount depending on its type—to be carried 

by a conventional belt system, without spillage 


and without running back down the rising conveyor. 


“s 
‘ « 
a ¥ 
ie * 
a 
“ 9 4 


Gravel drying on the 60 in. slow-running belt. 


Ask M&C about it. 


A me MR ae Bridgeton Glasgow S.E - Olive Grove Rd Sheffield 2 - 36 Victoria St London S.W.1 








Enter No. 311 on reply card 
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UNIT DUST COLLECTORS 


A range of screen type fabric 
filters with self contained fan, 
motor and starter. 


These collectors are built Fe. -E VW/ 
with §0 sq. ft. area and 150 
sq. ft. area. The volumes 
handled are from 250 c.f.m. 
to 2,100 c.f.m. For further 
details of these collectors, send 
for our new leaflet, T.53. 







ST 
RS 





T54 TUBULAR FABRIC 
DUST COLLECTORS 


A range of tubular fabric dust collectors with integral direct 
driven fan. Where the headroom is limited, dust hoppers or 
base units can be fitted. 

These machines are built in a range of filtering areas from 
80 sq. ft. to 720 sq. ft., and standard volumes from 1,000 c.f.m. 
to 6,000 c.f.m. 

These are robustly constructed, high efficiency, dust collectors 
at low cost. Further details can be obtained by sending for 
leaflet T.53. 





AQUASPRAY WET TYPE 
DUST COLLECTORS 


A Scroll Type wet dust collector with a two stage, self induced 
spray for higher collecting efficiency These machines are 
supplied complete with a power driven mechanical sludge 
ejector. 

The standard range is from 1,500 c.f.m. to 24,000 c.f.m., but 
larger sizes are available on request. Our leaflet T.49 gives 
further details of these machines. 





Send for leaflets to, 


TILGHMAN’S Ltd., 
Broadheath, 
Altrincham, 
Cheshire. 


A Member of the Staveley Coal & Iron Co., Ltd. Group. 
LONDON OFFICE: 1 Chester Street, S.W.1. 





W.280 


Enter No. 321 on reply card 
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Do your operators a good turn by pro- 
viding them with Osborn cutting tools 
and you will do yourself a geod turn 
by increasing efficiency and output. 

An extensive range of lathe and planer 
tools in solid or butt-welded high- 
speed steel and Osbornite hard metal, 
together with toolholder bits, are 
manufactured under carefully controlled 
conditions and inspected at every stage 


to ensure maximum quality. 


2B If you are using the new 


~ Ve 


you will know how good it is—if not 





A please ask for details. 
Available as 
lathe and planer tools, toolholder bits, bars and 


blanks 











SAMUEL OSBORN & CO., LIMITED. 


. 4.2. 8:8 s UC £83 worRrxK«s, > & Ee FF te & A 


Fine Steelmakers + Steelfounders + Engineers’ Toolmakers 


Enter No. 331 on reply card 
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BRITAIN’ 
BEST 
(1) readily withdrawn BAN iD 


(2) mainder of band clearly seen 










ie 


and in the 


BEST 
BOX 


\ its Ki snip / Lay 


r _—— 





SPEEDICUT WORKS, 
CARLISLE ST. EAST, 


SHEFFIELD 
Fnter No. 341 on reply card 
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We design and construct 


Complete Mineral Dressing 
and Preparation Plants 


for coal, ores, lignite, coke, placer minerals, potash, sea 
and rock salt, and other important minerals 

Many years practical experience and technical knowledge 
in this special field guarantee the economy, reliability, 


and efficiency of Krupp-built plants. 





Sole licensees of Krupp Resonance Screens in the U. K. 
Messrs. Robert Cort & Son Ltd., 

Reading Bridge Iron Works, Reading, Berks., 

who market these screens as Cort-Krupp screens. 





FRIED. KRUPP MASCHINEN- UND STAHLBAU RHEINHAUSEN - GERMANY 


U. K. Agents: J. M. J. Maus Ltd., 35, New Broad Street, London E. C. 2 


Enter No. 351 on reply card 
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Thick walled tubes, seamless pressed, undergoing 
tests using super-sonic equipment. 





HIGH PRESSURE VESSELS AND TUBES 


Nowadays the varied processes used in industry demand plant capable of 
Operating at extremely high pressures and at high and low temperatures. 
We employ three different methods of manufacture for such plant — 


seamless forging 
seamless pressing 
seamless drawing 


The choice of the most suitable one of these, coupled with the selection of 
the right material, ensure the most economical manufacture of our vessels 
and tubes. Our works are equipped to handle ingots up to 120 metric tons 
for making these products. 


STAHL- UND ROHRENWERK REISHOLZ GMBH. DUSSELDORF-REISHOLZ 


Enter No. 361 on reply card 
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SPEEDIER TUNNELLING OPERATIONS 
with the aid of 


“ALLEN-SOTIM” ACCUMULATOR CAR 











With the need for increased drivage in Stone headings, Tunnels, 


etc., the car-changing time is a vital consideration. 


The ‘* ALLEN-SOTIM ’’ ACCUMULATOR CAR has been 
designed to act as a link which keeps the loader working to 
capacity and at the same time ensures a flow of car loading 
with a minimum of man-power. 


We shall be pleased to supply more detailed information concerning these cars 


upon request. 


W. G. ALLEN & SONS (TIPTON) LTD * P.O. BOX 4 - TIPTON <« STAFFS 





Tel: Tipton 1266 
Manufacturers of all Types of Mining Equipment. 





Enter No, 371 on reply card 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 


dangerous fumes, grit and dust, by using the:— 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR? 


if se please phene at once and allow us te quote. 


Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187 





Tested and recommended by the 














Enter No. 381 on reply car 
Ministry of Supply (MTV Branch) 


Reference No. VG.6 300 FIR 
for export to tropical countries 





OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 
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A SLICK PRODUCT 





SHIELD 
PRODUCTS 






SLICK- BRANDS LIMITED 

=<” WADDON' CROYDON 
570 
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SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 
STEEL MERCHANT BARS 
BRIGHT DRAWN BARS 


HOOPS AND STRIP - ETC. 
SHEARING + COLD 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


[WEST BROMWICH! LTD 


EAGLE WORKS- GREETS GREEN 


WEST BROMWICH 


TELEPHONE: Tipton IBII-10LINES 


Enter No. 384 on reply card 
















Dec. 25, 


Photographs showing progressive stages of Production 


"AW. 


machined by 


= 
“ 
~ 
re) 
7) 
c 
Vv 
2 
2 
I 
a 
~ 
s 
° 
x 
a) 
x 
© 
N 


1959 





ENGINEER 


me) geriare 
ar-uaelasms 
lar-tare 


Black Gold— OIL, Man’s priceless heritage is locked away in:the Earth's 
deepest places. From the first drilling stage he final refining 
‘J.M.1.’ Steel Castings play vital rolesi sing it from the crushing 


sure of Nature’s depths 


CASTING SPECIALISTS 

WHO SERVE THE WORLD OF OIL 
@® Drawworks «& Drives Swivels @Crown Block @ Travelling B 
@Slush & General Service Pumps @ Plunger Pumps for Acidizing, Cement 
ing, Formation Fracturing, Water Flooding, Salt Water Disposal and 
{efinery Operations. 
Jarrow Metal Industries Ltd. 
Western Road, Jarrow, Co. Durham. Telephone: Jarrow 89-7111 


Subsidiary Company of Armstrong Whitworth (Metal Industries) Ltd. 
Close Works, Gateshead upon Tyne, 8 
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Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so little when supplied by the Accelator, the water treatment system made by 
Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless water 

with supreme economy of operation. Besides such economical operation, the Accelator has 
these other money-saving features: small tank area - shallow tank construction 

low-cost installation . automatic operation . reduced retention time. All of them make 

the cost of Accelator good water something you should know more about: 


as indeed you can by writing for details. 





Accelator ... soft, clear water 


a 





THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2. 
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EVERY PICTURE TELLS 


4 


A NICKEL STORY 


Hygienically gleaming, long-life stainless 

steels for pots and pans and kitchen sinks 
make a happy domestic chapter in the nickel 
story. Yet such easy-to-clean corrosion- 
resisting nickel alloy steels are of even greater 
importance in industry. Aided by Mond 
experience, there are almost certainly 

problems that nickel could solve for you. Mond 
have the resources for research and development 


and supply technical publications for guidance 








in the choice and use of modern materials. 





Enough Nickel for all needs— 


Plan ahead with KO ICHKE KX. 





fem THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, S.W.I 


TGA GNI9e 
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TENDERS FOR TANKER NUCLEAR REACTORS 
The prospects of British participation in the devetop- 
ment of nuclear propulsion of merchant ships advanced 
by a stage a week ago when Mr. Marples, the Minister 
of Transport, announced that the Government had 
decided to accept the recommendation of the Galbraith 
committee. This committee, which was set up in 1957 
to consider the application of nuclear power to ships, 
has recommended that tenders should be invited from 
‘selected firms’ for two kinds of nuclear reactor (one 
the boiling-water reactor and the other the organic- 
liquid-moderated reactor) to be installed in a tanker of 
65,000 deadweight tons. Mr. Marples went on to say 
that invitations to tender would be issued very shortly. 

The statement is welcome as far as it goes, but it leaves 
a number of questions unanswered. For instance, which 
are the * selected firms ” that are to be invited to tender ? 
Will they be limited to those that submitted to the Gal- 
braith committee designs based on the boiling-water 
and the organic-liquid-moderated reactor ? Presumably 
not, for there is at least one new potential entrant in the 
field. It will be recalled that the original proposals 
considered by the Galbraith committee included a 
closed-cycle boiling-water reactor system by Mitchell 
Engineering, Ltd., and Fairfield Shipbuilding and Engin- 
eering Company, Ltd.; a direct-cycle natural-circulation 
boiling-water reactor system by A.E.I.-John Thompson 
Nuclear Engineering Company, Ltd.; and an organic 
liquid-moderated reactor system by Hawker Siddeley 
Nuclear Power Company, Ltd. More recently The 
English Electric Company, Ltd., through an agreement 
for collaboration with the Atomics International Division 
of North American Aviation Inc., has become actively 
interested in the organic-liquid-moderated reactor as a 
system applicable to small nuclear power stations as 
well as to marine propulsion. In both of the recom- 
mended reactor systems, therefore, there is scope for 
competitive tendering by British firms. 

The choice of a 65,000-ton tanker for the proposed 
installation calls for little comment. A large tanker, with 
its normal operational régime of long trips with very 
rapid turn round of twenty-four hours or so, provides the 
ideal medium for trying out nuclear propulsion which is 
characterised by comparatively high capital cost and 
low operating costs. Tankers of 60,000 or 65,000 tons 
are on order or projected by British oil companies and 
might be suitable for propulsion by one of the proposed 
reactor systems. However, the all-important matter that 
remains to be decided, while the tenders are being prepared 
and considered, is that of the financial basis upon which 
the shipping and shipbuilding industries may be expected 
to participate in the arrangements for building and 
operating a nuclear propelled ship. Government aid of 
some kind may well be necessary for such a project. 

The Minister's statement that negotiations with these 
industries “* will continue’ during the tendering stage 
gives an indication, we hope, of the sense of urgency 
that should attend these negotiations, bearing in mind 


the impression gained from the recent Hamburg con- 
ference, that other countries, notably West Germany, 
may be ahead of Great Britain in the application of 
nuclear marine propulsion. 


POLICY FOR SPACE ROCKETS 


The major matter of interest to engineers in the annual 
report of the Advisory Council on Scientific Policy issued 
last week, is an expression of the Council’s opinions about 
space research. During the past year, it will be remem- 
bered, an agreement was reached with the U.S. Govern- 
ment under which the U.S. National Aeronautics and 
Space Administration will provide space in a series of 
satellites to be launched over a period of three to four 
years for a number of British made and designed instru- 
ments, These instruments will be designed to carry 
out a scientific programme under the general super- 
vision of the British National Committee for Space 
Research established by the Royal Society. That 
agreement certainly gave much satisfaction to scien- 
tists in this country. But engineers looked wryly at 
it. For their only access to the peculiar engineering 
problems of placing a satellite in orbit around the 
earth or the moon (or any other planet) or send- 
ing men into space are now apparently to be re- 
stricted to design studies into the possibilities of 
adapting British military rockets such as * Black Knight ” 
and ‘ Blue Streak’ for the purpose. It really is not a 
very attractive prospect for an up-and-coming rocket 
engineer to be engaged on a study which may very likely 
never result in the production of any hardware and which 
additionally must be covered by a veil of secrecy ! 

It is, of course, easy enough to see the arguments of the 
Council. To contribute to space research on a scale 
anywhere near comparable with that of the U.S.A. and 
U.S.S.R. would make a high demand upon our limited 
scientific resources and far too high a demand upon our 
financial resources to be bearable. The Council therefore 
finds satisfaction in an agreement that permits British 
scientists to contribute to space research at a shoe- 
string cost whilst limiting expense on rocket researches 
to earthbound missiles. But for our part we cannot 
help thinking that the Council may be too overweighted 
by professors and research workers to come to a com- 
pletely objective conclusion upon the point. There must 
surely be an advantage to any country whose engineers 
are working upon problems which lie at the extremity of 
the technologically possible as many rocket research 
problems do; and British engineers ought, we feel, 
to be engaged on such work with the exciting prospect 
of testing out real hardware. Some way out of the 
dilemma ought to be sought. The Council sees tke 
way Out in an internationally based approach to the whole 
field, which is surely right enough. But, as engineers, we 
cannot think it a satisfactory international approach thit 
under the present agreement all the engineering side— 
other than the quite minor effort involved in instrumenta- 
tion—is left with the Americans! If—because it is felt in 
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the U.S.A. that secrecy about rocket developments must 
be preserved—British engineers are to be denied the 
experience of contributing to the design and operation of 
space rockets in that country, which would a be true 
international effort in the field, then, we suggest, an 
attempt should be made to create some organisation 
in Western Europe, within which British (and Common- 
wealth) engineers, as well as scientists, could collaborate 
in a complete space research programme. We suggest 
that, as no air of secrecy should shroud the doings of 
such an organisation, it would conduct its researches more 
cheaply than either the Americans or the Russians ; and 
that for the same reason it could rapidly catch up upon 
and soon surpass their performances. For, as the history 
of nuclear power has shown, the bringing out into the 
open of facts and theories initially held secret can prove 
immensely stimulating to further advance. 


SHORT TERM MEASURES AGAINST DROUGHT 

Early this week the Minister of Housing and Local 
Government circularised water supply undertakings. 
The circular was sent out as a direct consequence of the 
difficulties experienced by certain authorities in main- 
taining supplies during the unusually dry weather last 
summer. The Minister, it remarks, “ has been impressed 
by the way in which the great majority of undertakings 
were able to meet all the demands upon them without 
imposing restrictions on consumption or seeking powers 
to enable them to reduce compensation water or tap new 
sources.”” But for our part we cannot really think that 
one should be “impressed ”’ merely because under- 
takings have for the most part, succeeded in doing what 
they were created to do! In our view the situation that 
arose towards the end of the long drought was very 
disquieting. For though it is unusual for so little rain to 
fall in this country over so long a period it is by no 
means phenomenal and as we remarked last October 
water undertakings should surely work on the principle 
that supplies should only become straitened if an unusually 
dry winter is interposed between two dry summers. It 
is really deplorable that a single dry summer should have 
put any undertaking into a difficulty. However, it is 
satisfactory to see that the Minister, though * impressed ”’ 
by the operation of most undertakings, is also disturbed 
by the failure and near failure of the few. He remarks 
“it is not without significance that some of the under- 
takings that have been in difficulties have not carried out 
or proposed to carry out any development of their 
resources since the war and have not undertaken the 
development recommended in the water supply surveys 
made in some cases ten years ago.” 

Reading between the lines there is a distinct sug- 
gestion in the circular that some supply undertakings 
were caught napping by the drought. Otherwise why 
should the Minister stress that they should “‘ make as 
certain as possible that... reservoirs are full at the 
beginning of the 1960 summer season”; that they 
“should re-examine the timing of the steps which they 
must take if drought is threatened... continue and 
strengthen arrangements for mutual aid... and review 
stocks of plant available for emergency use”? It 
is also interesting that he should feel a need to 
stress the desirability of applying for orders for the 
reduction of compensation water flows at an early date 
in the winter or the early spring when rivers are still 
running reasonably high. At such a time the acquies- 
cence of river boards, millers, &c., is much, of course, 
more easily obtained than it is at a later stage when a 
substantial fraction of the flow in the river, well below 
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a reservoir, may be provided by the compensation water. 

We cannot help thinking that this circular reinforces 
what we as well as many others have been writing and 
saying for several years. The drought was beaten in 
several areas only because neighbours of the affected under- 
taking were able to provide emergency supplies or to 
lend plant, &c. There is thereby created a strong sug- 
gestion that the storage capacity in this country is in reality 
ample to meet the demand even during the driest of dry 
summers. But what is lacking is proper planning and 
control of the utilisation of the stored water ; and the 
means of distribution are inadequate. It really is astonish- 
ing that there are still over 900 separate undertakings in 
this small country. It is far too many. The Ministry, 
it is true, is encouraging amalgamation amongst them, 
not without success either as there were no less than 1250 
undertakings in 1945. But progress is painfully slow. 
Surely the time has come to organise water supply on 
regional lines within whole watersheds ; and as water 
will certainly have to pass easily across regional boundaries 
there should be central planning and control. Has not 
last summer’s drought shown up the weaknesses and 
lack of economy of the existing arrangements ? 


1960 DEFENCE WHITE PAPER 

Russia’s success in launching and guiding her satellites 
and the now universal realisation that the H-missile 
is a weapon of suicide suggest that Mr. Watkinson, when 
framing his 1960 Defence White Paper might well give 
more details of the part which our Armed Forces are to 
play under present defence planning. In existing circum- 
stances there can be no alternative to basing our military 
plans on preventing rather than preparing for war. But 
in view of the very vulnerable position of this country— 
clearly set out in the 1957 Defence White Paper—the 
British people do not understand why both the United 
States and Russia, while following a similar policy in 
building up their retaliatory power, find it necessary also 
to provide themselves with conventional forces of immense 
size and power. Both countries are so vast in area that 
they no doubt anticipate a “ broken back” period of 
warfare and this may well be the reason for the 300-odd 
oversea Soviet submarines. But it seems possible that 
Soviet planners have in mind a maritime war fought 
outside the Continent of Europe, developing from a 
localised campaign overseas. 

There are several points in relation to both the tasks of 
our Fighting Services and the weapons they would use in a 
major war on which clarification is required. According 
to the Supreme Allied Commander, the Allied armies 
are not in Europe merely to prevent an unexpected coup 
d'état by the Soviet forces—a sudden occupation overnight 
of an enclave of Allied territory. They are there to hold 
up a major aggression long enough to make the Soviet 
leaders pause and think again of the consequences ; and 
they are being provided with tactical atomic weapons to 
compensate for lack of manpower. It is not clear why 
Soviet military planners are expected to require “ second 
thoughts ”’ or what advantage is given by atomic weapons 
possessed by both sides. Nor is it evident whether, when 
bombarding communications 100 miles behind the enemy 
lines and surrounded by villages and small towns, the 
nuclear weapon used would be described as tactical or 
strategical. But the plan is certainly not in line with the 
British Government’s declared policy. 

Again, in the case of the Royal Air Force, is not the 
air-launched guided powered bomb a better deterrent than 
the fixed land-based ballistic rocket ? The Americans 
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have successfully tested their 500-mile air-to-surface 
guided missile ‘Hound Dog” and a_ near-sonic 
V-bomber flying at 70,000ft and launching the missile 
500 miles from the target should be reasonably safe from 
enemy aircraft defence. Unofficial reports from the 
United States suggest that their own intercontinental 
missiles can be relied on to land only within 15 miles of 
the target instead of within the 5 miles required to damage 
a “hard” or well-protected site. Is it not possible that 
Soviet rockets would be more accurate ? It is interesting 
to note in this connection that the Americans contemplate 
railway wagons as launching platforms for some of 
their new intercontinental rocket “ Minuteman.” 

As for the Royal Navy, Government spokesmen in 
Parliament and the Navy’s large ship contribution to 
N.A.T.O. of only two carriers and two cruisers leave no 
doubt that its primary function is “to bring power 
rapidly to bear in peace-time emergencies or limited 
hostilities.” In the light of the premises on which our 
defence policy is based, this is perfectly logical ; though it 
will not be easy to persuade the taxpayer to provide 
money for new ships which are to fight only the Chinese 
and Hottentots. But if Britain is not to play her part 
during “ the broken back” period of a major war, how 
does this fit in with the immense navies of the United 
States and Russia ? Why are the Americans still building 
carriers, cruisers, destroyers and frigates ? It is true that 
their carriers and new “ Polaris ” submarines are intended 
primarily to supplement their land-based retaliatory 
power. Indeed, the U.S. naval authorities are now asking 
for funds to arm their new atomic-powered cruiser and 
some of their existing cruisers partly with the “ Polaris ~ 
rocket. But from the number and size of its ships, the 
United States Navy clearly anticipates having to safeguard 
supplies to Europe from attack by Soviet cruisers, armed 
raiders and submarines. Should not Britain build new 
ships similarly armed which, with the V-bomber and 
air-launched guided missile, would provide a mobile and 
safe deterrent, at much less expense than the land-based 
rocket with its very costly hard underground site ? She 
would then at least have the ships required to guard her 
communications in the wide oceans in the only kind of 
major war she is ever likely to have to face. The Minister 
of Defence may feel convinced that the “ Polaris ” rocket 
needs much more development before it can be regarded 
as an effective deterrent missile, launched from ships. 
If so, he would do well to say so, even at the risk of 
offending our American friends. The layman has no 
means of evaluating the various guided missiles now in 
service or under development. 
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NATIONAL RESEARCH AND DEVELOPMENT 

As we write, the Report and Statement of Accounts of 
the National Research and Development Corporation lie 
before us. How the years fly past! It seems only a year 
or two ago that we were welcoming the creation of this 
body—albeit not without expressing some doubts about 
the value it might turn out to have. Yet the present report 
deals with the tenth year of the life of the Corporation, 
which has therefore entered its second decade of work. 
In the present report, in contrast to the last, there is 
no general review of the Corporation’s work or 
discussion of the benefit derived from it by the 
community. Instead, the report is almost wholly 
confined to short reports about the various develop- 
ment projects on which it is engaged. It is worth- 
while mentioning some of them if only because the 
connection of the Corporation with certain research and 
development work is less widely recognised than it should 
be. There is, for example, the system of achieving 
economy in the frequency spectrum by transmitted 
television signals based upon proposals made by Professor 
Cherry, of the Imperial College of Science and Technology. 
An experimental system based on a thirty-line picture has, 
we learn, been constructed and a further system operating 
on 495 lines is being developed. The Corporation is 
supplying financial support. The Corporation has also 
made a contribution towards the cost of equipment 
intended to assess the value of a proposal by Professor 
Ford and Dr. Cameron, of the same college, for a rolling 
mill using rolls supported in hydrostatic bearings. The 
connection of the Corporation with the ** Hovercraft ”’ is, 
of course, well known. A subsidiary company entitled 
* Hovercraft Development, Ltd.,” has been formed to 
carry on the interest of the Corporation in this project. 
Amongst other inventions and projects in which the 
Corporation is interested are a ditch cleaner, a pitch 
stabiliser for ships, computer controlled machine tools, 
electronic digital computers, an oil well drilling rig, a 
hydrogen-oxygen fuel cell, the towing of oil in flexible 
floating containers, a flowmeter working on ultrasonic 
principles, and variable speed induction motors. 

One of the imponderable values of the Corporation 
is to be found in the forging by it of a link between 
scientists and industrialists, types of men who often find a 
difficulty in understanding one another, with the unfortu- 
nate consequence that potentially valuable discoveries 
may fail to find industrial backing. It was, of course, 
an appreciation of the difficulty which led to the 
creation of the Corporation. In fact the Corporation 
really does seem to be doing the job it was set up to do. 





*ComrForT IN RAILWAY CARRIAGES ” 

“Whilst the disciples of meteorological science are ransacking the 
records of half-a-century in search of a parallel to the recent severe 
cold, we hope the railway managers have not forgotten that the toes of 
long-journeying passengers are painfully sensitive to low temperatures. 
The relationship, indeed, between the toes and the weather is often 
much more intimate than is supposed. We know individuals who will 
consult a favourite corn in preference to an aneroid barometer, and 
who can translate the titillations of the former with more certainty 
than the indications of the latter. As a dry-bulb thermometer, also, 
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the little toe will register the freezing-point with the approximate 
accuracy and all the disagreeable permanence of a chilblain. Really, 
the hot-water pans, or chaufferetites, so universally in use on the 
continental railways, should be adopted on every line in the Kingdom. 
In the American railway carriages, the passengers are made to face 
diabolical stoves—not unfrequently red-hot, and the consequence is 
that the upper stratum of air, in a carriage seating sixty persons, is— 
speaking mildly—overheated, whilst the lower portion of the interior 
of the vehicle is at a temperature corresponding to the formation of 
chilblains.”” 
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Recent Production Developments in 
the Soviet Union 


No. LI (Concluded from Page 813, December 18) 


The Sir Alfred Herbert paper for \959 was presented to the Institution of Produc- 
tion Engineers on Thursday, December 10, by Dr. D. F. Galloway, director of the 
Production Engineering Research Association of Great Britain. In his paper, Dr. 
Galloway gave some impressions obtained during a five-week tour of the Soviet 
Union, Poland and Czechoslovakia by a delegation from P.E.R.A. The observations 
were mainly concerned with production engineering research and development, 
general industrial development, and the engineering and scientific information 
services in the countries visited. Dr. Galloway's paper is of particular interest to 
all engineers concerned with research and development, and abstracts from it are 
given below. 


PRODUCTION RESEARCH AND DEVELOPMENT 
IN RUSSIAN FACTORIES 


N addition to the intensive research into 
| new and improved production techniques 
and equipment which is being carried out 
at central research stations such as ENIMS 
and TSNITMASH, many of the most 
progressive Russian factories are also con- 
ducting investigations into existing tech- 
niques and equipment, frequently in con- 
junction with a research institute. For 
example, following reports from the Gorky 
factory and other plants that high feed 
rates had given very satisfactory results in 
gear hobbing operations with high-speed 
steel hobs, investigations were carried out 
by VNII (The Metal Cutting Research 
Institute) at three different factories in order 
to determine the effects of high feed rates 
on hob life and gear accuracy. 

Output in some Russian factories has 
been substantially increased by rationalis- 
ing machining operations performed on 
similar groups of components. For example. 
group machining operations at the Red 
Proletariat Factory increased the yearly 
output of various types of forked compo- 
nents from 12,000 to 60,000. Group machin- 
ing in general increased Output two to three 
times, and machining costs were substantially 
reduced. Components which are being 
selected for group machining are first sorted 
according to their size, shape, material, 


design characteristics, and the range of 


machining processes involved in their manu- 
facture. Machining operations are then 
carried out cither by simultaneously mach- 
ining a complete group of components 
without major resetting of tools or machines, 
or by machining different parts of the 
group after minor resetting. 


AUTOMATION RESEARCH AND 
DEVELOPMENT IN: RUSSIA 


The activities of ENIMS and a number 
of other Russian research organisations 
have been reorientated in the last few years 
to bring them more closely into line with 
the growing needs of industry for assistance 
in automating production. According to 
Mr. Kruschev, measures for the develop- 
ment and introduction of new machinery 
and technology are to be given all priority 
* financially, materially and technically.” 
The chairman of the State Committee for 
Automation and Machine Building has 
announced that the machine building tech- 
nological institutes are to be reorganised 
and a number of new institutes set up to 
expedite the growth of automation in 
Russian industry. 

About 1300 new automatic lines will be 
brought into operation between 1959 and 
1965, and the number of specialised and 
multi-headed machine tools is to be doubled 


in this period. With the whole economy 
geared to the widest possible use of auto- 
mation, Russian industry is rapidly becom- 
ing one of the most automated in the world. 
The main emphasis is being placed on the 
creation of fully automated processes, work- 
shops, and factories rather than on the 
automation of individual production opera- 
tions. Because of the acute shortage of 
Jabour which Russian industry is now 
experiencing, all labour displaced by auto- 
mation is quickly absorbed in the same 
factory or a neighbouring plant. 

ENIMS has made an especially significant 
contribution to the development of auto- 
mation in Russia, and designed its first 
automatic line incorporating unit machines 
in 1935. The first Soviet automatic lines 
for machining tractor cylinder heads was 
constructed at the experimental factory at 
the beginning of 1946, and an automatic 
factory for the production of automobile 
pistons was built in 1950, in conjunction 
with various machine tool plants. Raw 
material is fed in at one end of the piston 
line, and matched sets of cast, machined. 
inspected greased and packed pistons emerge 
at the other end. Other completely auto- 
matic lines have also been built for machin- 
ing rotor shafts for electrical motors, gears 
and splined shafts for machine tools. Com- 
pared with conventional equipment, the 
original rotor shaft line more than doubled 
output to 200,000 shafts per annum, increased 
output per man tenfold, and cut production 
costs by more than half ; an improved ver- 
sion of this line has now been built. The gear 
line produces about 10,000 gears a month in 
ten sizes ranging from about 3in to 124}in in 
diameter. The operation of the whole line 
is controlled from a single panel. 

An automatic line designed and developed 
by ENIMS for machining thirteen different 
sizes of splined shafts produces 260,000 
shafts a year when operating for two shifts 
a day. The automatic line has reduced the 
number of operators needed for the pro- 
duction of shafts from fourteen to three. 
and the machining cost from 4-18 roubles 
per shaft to 3-33 roubles. 


CZECHOSLOVAK PRODUCTION RESEARCH 
The close co-operation which exists between 
Russia, Czechoslovakia, Poland, China, and 


other Socialist countries in all fields of 


science and technology has immeasurably 
raised the industrial potential of the whole 
group. Miulti-national scientific and tech- 
nical commissions meet regularly to promote 
the most effective interchanges of knowledge 
and experience, and to rationalise the 
productive resources of the Soviet bloc. 
Czechoslovakia’s rapid post-war industrial 
progress, which is a factor of considerable 
importance in the advance of the bloc as a 
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whole, has been due in part to the effective 
application of the improved production 
techniques and equipment developed at 
Czechoslovak production research centres 
such as the Machine Tool and Metal Cutting 
Institute at Prague and the Metal Forming 
Institute at Brno. 


MACHINE TOOL AND METAL CUTTING 
RESEARCH INSTITUTE 

The Institute, generally known as VUOSO, 
obtains almost all of its income of about 
£700,000 per annum from the group of 
twenty-five firms which have been merged 
under the title “* Czechoslovak United 
Machine Tool Factories,” generally known 
as “ TOS.” The technical and commercial 
activities of the firms have been rationalised 
on a national scale, and only one type of 
machine tool is usually produced in a par- 
ticular factory. Common design standards 
are adopted by different factories wherever 
possible, and efforts are made to utilise fully 
all the technical and manufacturing resources 
of the industry as a whole. 

The contribution of the Government as 
such to VUOSO represents only about 10 
per cent of its income, the balance of 90 per 
cent being received from the machine tool 
factories in the form of annual donations, 
or as payment for sponsored research. The 
Institute has a total staff of over 300, about 
150 of whom are employed in the machine 
tool research division ; and about fifty in 
the metal cutting division. A third division 
investigates high frequency heating tech- 
niques and equipment. A group of about 
twenty engineers advises industry on machine 
tools and metal cutting techniques, and 
frequently co-operates with the Czech Insti- 
tutes engaged wholly on modernising existing 
works layouts and planning new factories. 

Principal objectives of VUOSO machine 
tool research are to determine the funda- 
mentals of machine tool design and con- 
struction, to carry out comprehensive tests 
on prototypes, to modify designs in accord- 
ance with the results of the tests, to develop 
electronic devices, servo-mechanisms, &c., 
in machine tools, and to solve fundamental 
problems of vibration, friction, lubrication, 
&e. 

An interesting example of the work of 
VUOSO is the development of magnetic 
scales by Ing. Karel Stepanek under the 
direction of Dr. Jiri Tlusty. Ing. Stepanek 
has been awarded a Czechoslovak State 
Prize for this work. 

Magnetic scales have a wide range of 
application in checking the accuracy of 
gears and gear trains, determining errors 
in gear manufacturing machines, angular 
measurement, and in the production of 
dividing standards. Other possible uses 
include linear magnetic scales for measur- 
ing lengths of travel, the measurement of 
torsional deformation and vibration. &c. 
Magnetic scales have already played an 
important part in improving accuracy in the 
manufacture of Czech gear manufacturing 
machines, and in the production of high- 
precision dividing equipment. 

A magnetic scale consists of a circular 
metal disc carrying on its periphery a layer 
of iron oxide or a special alloy of copper, 
nickel and iron. A sinusoidal magnetic field 
consisting of an integral number of waves is 
recorded on the periphery of the disc. Each 
wave corresponds to the distange between a 
pair of gauge lines on an engraved scale, but 
as the magnetic wave is continuous, any 
point on it can be easily defined and thus 
continuous measurement is possible. 

When a worm gear transmission, for 
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example, is being inspected, two discs are 
mounted on the axes of the worm and wheel. 
A sinusoidal magnetic record on the peri- 
phery of one disc is transferred to the other, 
and by measuring the changes in phase 
between the frequencies picked up from both 
discs after filtering out certain errors, the 
inaccuracies in the transmission can be 
determined with an accuracy greater than 
0-5 second of are. 

The main advantages claimed for the 
magnetic scale are its high precision, reliability 
and versatility. The accuracy of the mech- 
anical equipment employed does not affect 
the accuracy of measurement, and the 
influence of temperature, and other factors 
which may change with time are eradicated. 
Measurements can be made under heavy 
duty operating conditions, and gear ratios of 
up to 1: 1000 can be checked with an 
accuracy exceeding 0-5 second of arc. 
Measurement is continuous and takes only 
the time needed for one revolution of the 
slowest member of the gear train; the 
accuracy of a machine tool gear train may 
thus be checked in about five minutes. Port- 
able magnetic scale equipment which can be 
used directly on machine tools has also been 
developed. 

Particularly interesting theoretical and 
practical studies of * stick-slip”’ have been 
made at VUOSO where investigations have 
led to useful practical results. After numer- 
Ous experiments, polar additives were found 
which greatly improved the static character- 
istics of sliding systems at low. speeds. 
Special oils have been used to reduce or 
eliminate “ stick-slip”’ in the carriages of 
lathes, headstocks of cylindrical and centre- 
less grinding machines, columns, and tables 
of horizontal boring machines, tables of 
hob grinding machines, &c. 

There has been a considerable concentra- 
tion of effort on the solution of vibration 
problems at VUOSO, and valuable contri- 
butions have been made to the design of 
dynamically satisfactory structures. Exten- 
sive research has also been carried out into 
the modes of vibration of various types of 
machine, and data obtained from these 
experiments have been used to determine, by 
graphical methods of calculation, the limit- 
ing conditions for stable machining. The 
calculations are based on a relatively simple 
theory of vibration which assumes _ that 
changes in the magnitude of the cutting force 
are proportional to changes in chip thick- 
ness. 

A machinability. calculator and surface 


finish measuring equipment have been 
developed in the VUOSO metal cutting 
laboratory. An exhaustive analysis has 


also been made of surface finish require- 
ments for different duties in various indus- 
tries, and the Institute’s recommendations 
have been incorporated in a standard. 

An operational research into carbide tools 
is being carried out at one Czech factory to 
determine whether the five standard grades 
of carbide in use in Czechoslovakia can be 
reduced to three, and also to increase the 
number of grinds per tool. It is considered 
that fifteen to twenty grinds per tool should 
be obtained, whereas the present average 
for the whole of the Czech metal working 
industry is about six to seven grinds per 
tool. This is considered to be economically 
more significant than reducing wear, as 
present practice in this respect is satisfactory. 
VUOSO’s engineers are recording all infor- 
mation but are not significantly influencing 
such factors as tool deflection, grinding, &c. 
In order to eliminate operator bias in the 
experiments, incorrectly marked tools are 
being issued to operators, whose opinions 
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about a particular grade of tool, country of 


origin, method of grinding, &c., might 


otherwise influence the results. 
METAL FORMING RESEARCH INSTITUTE 
The Institute employs about 150 people 


and has been in existence for about six 
years. About 70 per cent of the Institute’s 


income is received from the Ministry of 


Heavy Machinery, and about 30 per cent is 
received from industry in payment for 
sponsored research. 

A technique has been developed by the 
Institute for producing short flute reamers 
from high speed steel machined blanks by 
radially forming the flutes, and the tech- 
nique is also used for producing fluted 
lengths of high speed steel which are subse- 
quently twisted to form blanks for twist 
drills. Drills are also being produced by 
twisting extruded or rolled high speed steel 


drills by 30 per cent, due primarily to econo- 
mies in material, and that drill performance 
had also been improved. 

Following investigations into the extrusion 
of aluminium, 0-1 per cent carbon steel, 
&c., carried out at the Institute on a 2000- 
ton hydraulic press, many steel components 
are now being produced by backward and 
forward extrusion in Czech industry. 

All major press failures and breakdowns 
which occur in Czech industry are reported 
to the Institute for thorough investigation, 
and thus data of considerable technical and 
financial significance are gradually being 
accumulated. 


PRODUCTION ENGINEERING RESEARCH 
IN POLAND 


Polish industry has made a remarkable 
recovery, having regard for the fact that*in 
1945 whole cities and industries were in 
ruins, 6,000,000 Poles had died in the course 
of the war, and most of the people who 
survived had suffered the physical effects of 
long privation and incredible hardships. 

The industrial recovery has been assisted 
by a number of production engineering 
research centres including the Institute of 
Metal Cutting, the Institute of Organisation 
in the Engineering Industry and specialist 
institutes such as welding, foundry work, &c. 

One of the research centres visited during 
the tour was the Institute of Metal Cutting 
Research which is known as IOS and is at 
Cracow. 

1OS—INsTITUTE OF METAL CUTTING 
RESEARCH 


Research into metal cutting techniques, 
electro-spark machining, metrology, ultra- 
sonic drilling, machine tools, &c., is carried 
out principally by the Institute of Metal 
Cutting, generally known as IOS. At 
present, IOS is financed partly by the State, 
partly by a fund devoted to the encourage- 
ment of technical progress in industry, and 
partly by sponsored research. 

A considerable part of the Institute’s 
metal cutting research has been concentrated 
on problems of lubricating and cooling 
tools and workpieces and washing away 
chips. As a result of many investigations, 
recommendations have been published for 
the selection of fluids for different types of 
machining operation. 

Investigations into the properties of Polish 
and foreign cemented carbides have been 
carried out for several years, and over fifty 
different types of ceramic and cermet tip 
have been produced on a laboratory scale 
in the Institute in the past five years. Follow- 


It was claimed that this method of 
drill manufacture has reduced the cost of 
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ing extensive machining tests, two types of 
ceramic tip have been selected for large- 
scale production. One type will be used 
for roughing both cast iron and steel, and 
the other for finishing both materials. In 
machining tests on soft and hard cast irons, 
the ceramic tips gave better results when 
cutting the hard irons. The principal con- 
stituent of the ceramic material is aluminium 
oxide, with additions of cobalt and titanium 
carbide. Ceramic tips are cold pressed and 
cermets hot pressed. 

Rolling techniques have been developed 
for producing all hand taps, and all machine 
taps up to fin diameter, and it is hoped to 
roll larger sizes of tap as a result of further 
research which is in progress. It is claimed 
that considerable sums of money have been 
saved in Polish industry by rolling taps as 
compared with machining. 

A technique has also been developed for 
rolling and subsequently hot twisting various 
sizes of twist drill. Blanks are rolled in 
lengths up to about 34ft, and are cut into 
suitable lengths before being hot pressed 
into low carbon steel shanks. Drills manu- 
factured by this technique have been in 
use In Poland for about two years, and it is 
claimed that it reduces the consumption of 
high speed steel by about 40 per cent. 

A special method described as _ elastic- 
tool feed grinding, or constant-pressure 
grinding, has been developed by IOS. Higher 
productivity and better tool surface finishes 
are claimed for this method, and industrial 
application of the technique has led to 
considerable financial savings and other 
advantages. The technique is incorporated 
in the design of some new types of tool 
grinder, including a semi-automatic machine 
for grinding single point tools, some of 
which are now in production. 

The Institute has played an_ especially 
important part in the development of electro- 
spark machining techniques and equipment, 
and it has developed several prototype 
electro-erosion machines. It was claimed 
that the life of a casting die produced by 
conventional production methods was 5000 
components, whereas when produced by 
electro-erosion it was 7500 components. 
The time for producing the die was reduced 
from fifty hours to thirty hours. 

Electro-erosion equipment with a power 
of 4:5kW has also been developed by IOS 
for cutting off very hard metals using a 
rotating steel disc about 0-040in thick ; 
water glass (sodium silicate) is used as the 
electrolyte. The width of the cut in the 
workpiece materials is stated to be only 
0-063in and the machine is claimed to be 
very economical for cutting off high alloy 
steels. 


RUSSIAN TECHNICAL INFORMATION 
SERVICE 

The great value of foreign scientific and 
technical information in promoting rapid 
industrial development is widely recognised 
in Russia, and hence foreign literature is 
translated and digested on a vast scale. For 
example, at the Centre for Scientific Infor- 
mation, which was established in Moscow, 
in 1953, a full-time staff of 1800 scientists, 
translators, editors, &c., is continuously 
engaged on translating and abstracting 
reports, papers, and articles published in 
10,000 foreign journals printed in eighty- 
eight countries in sixty-four languages, 
including Japanese and Chinese. The 
permanent staff are assisted by 20,000 part- 
time translators, each of whom is a specialist 
in some branch of science or technology. 
More than 2500 journals concerned with 
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production engineering and related activities 
are abstracted by the Centre. 

The Scientific Information Centre’s main 
activity is gathering, translating and digest- 
ing reports of all significant technical 
developments throughout the world and 
publication of this information in a thirteen 
volume abstract journal. The section of the 
journal covering production engineering 
research and development is published twice 
monthly and each issue contains about 
4000 abstracts. In addition, the Centre 
distributes Express Bulletins consisting of 
extended digests of articles of special signi- 
ficance in the various branches of science 
and technology. 

[The paper then dealt briefly with trade 
unions, salaries, wages and prize awards, 
and standards of living.) 


SoviET EDUCATION 

The vast expansion which has taken place 
in the Russian national economy in the past 
thirty years would have been impossible 
without a parallel growth of all forms of 
education. It has been estimated that even 
when population differences are taken into 
account, Russia is now training three times 
as many engineers as Britain. After general 
education, which lasts from seven to ten 
years, specialised training for industry, 
agriculture, transport, &c., is also organised 
at three separate levels, namely, practical 
training for semi-skilled and skilled workers 
at factory schools, &c.; practical and 
theoretical courses for semi-professional 
workers such as technologists at technicums 
or technical colleges and similar institutions ; 
and advanced courses for scientists, mathe- 
maticians, &c., at the universities and higher 
technical institutes. 

Russian education has a heavy vocational 
bias even at the university level, and higher 
technical education has been especially 
rapidly expanded in recent years. Between 
1940 and 1956, the number of Russian 
engineers holding diplomas increased from 
290,000 to 721,000. According to official 
Russian sources, the total number of special- 
ists with a higher education at work in 
various branches of the national economy in 
1965 will exceed 4,500,000 or 50 per cent 
greater than in 1958. During this period, 
the number of engineers to be trained for 
industry, building, transport, and com- 
munications is planned to rise by 90 per 
cent, with the greatest expansion taking 
place in the training of engineers for auto- 
mation, electronics, chemical technology, 
computer engineering and other new fields 
of technology. 


CONCLUSION 

The Russian economy is clearly expanding 
at a rate never previously sustained con- 
tinuously by a major industrial nation. 
Although Russia still has considerable lee- 
way to make up in many industries, in 
housing and other aspects of standards of 
living, the tremendous advances of the past 
forty years have accustomed all sections of 
the community to continuous rapid progress. 
Thus an attitude of mind has been created 
which allows the momentum of the Russian 
drive to be maintained indefinitely without 
undue strain on managers, scientists or 
workers. Present evidence suggests that the 
ambitious targets set by the current seven- 
year plan will be achieved, and hence the 
claim that by 1970 the Soviet Union will 
rank first in the world both for physical 
volume of production and production per 
head of population should not be ignored. 

Production engineering research and 
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development are making a major contribu- 
tion to the rapid advance of many branches 
of Russian industry, and widespread recog- 
nition of the practical and economical 
importance of such research has led to 
demands from managers and engineers in 
industry for a further expansion of Russia’s 
already massive production research facil- 
ities. 

Britain, the U.S.A., and other Western 
countries can only meet the challenge which 
Russia’s tremendously vital industries now 
present, by providing every assistance and 
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every incentive to their own industries to 
raise productivity by the continuous improve- 
ment of production techniques and equip- 
ment. In the widest context, this will 
demand an extensive reappraisal of the 
present situation by governments, manage- 
ments, scientists, engineers, workers and 
workers’ representatives. 

Russian progress should be regarded not 
as a threat but as a challenge, which if met 
will lead to higher standards of living and 
greater security than Britain has ever known 
before. 


Some Aspects of Marine Reactor 
Safety 


On Tuesday, December 15, a paper entitled *“* Some Aspects of Marine Reactor 
Safety was read by K. Maddocks, B.Sc(Tech.), at The Memorial Building of 
the Institute of Marine Engineers on behalf of the Joint Panel on Nuclear Marine 
Propulsion. In the paper the engineering aspects of shielding, containment and 
fuel element design are covered by analysis of the problems and suggestions for 


methods of calculation. 


Hazards peculiar to commercial marine installations 


are considered and safety recommendations made. Finally, a detailed survey is 

made of accidents to large ships over the last decade, from which are deduced 

pointers regarding ship structure and equipment applicable to nuclear-powered 
Ships. We give below abstracts from the paper. 


HE many studies directed towards the 

selection of a reactor system suitable 
for commercial marine propulsion fall into 
two distinct fields of optimisation, safety and 
economics ; the conclusions may well con- 
flict. It is the object of this paper to empha- 
sise the paramount importance of the 
former in examining the engineering prob- 
lems which influence design. 

The American  passenger-cargo — vessel 
“* Savannah ” will be completed in 1960 and 
presumably she will be the first nuclear ship 
for which berthing permission will be 
requested in this country. This points to 
the urgency of the considerations now being 
given to the safety of such a ship. 

The principal hazard faced in any nuclear 
power plant is the biological effect of ionis- 
ing radiation. Damage to tissue can be 
caused by both external irradiation of the 
body and either ingestion of, or contact 
with, active particulate matter. Hence, 
both shielding and containment are treated 
in the paper. The paper assumes that 
interest will centre on the pressurised water 
reactor (PWR) and its variants, the boiling 
water reactor (BWR) and the organic moder- 
ated and cooled reactor (OMR). The three 
reactors each power a propulsion plant 
capable of producing about 20,000 s.h.p. 


THE SHIELDING OF MARINE REACTORS 


The shield configuration promising opti- 
mum effectiveness, for the reactor systems 
of interest, consists of several components. 
The primary section of the shield envelops 
the reactor vessel extending outwards from 
the reactor core boundary. It is intended 
to decrease or attenuate the neutron and 
gamma radiation from the core under power, 
to a level which is not harmful to the com- 
ponents outside nor sufficient to induce 
activation of materials in the area. The 
primary shield must also be adequate to 
attenuate core radiation under shut-down 
conditions to allow the personnel access 
required. It has been found that an attenu- 
ation factor of about 10-* for both neutrons 
and gamma rays is the order required. 

The secondary shield envelops the active 
primary circuit and reduces radiation inten- 
sity to allowable biological levels in the sur- 
rounding compartments and areas outside 


the ship structure. It can therefore exploit 
the shielding effect of distance (the approxi- 
mate square law). 

Having accepted the concept of primary 
and secondary shielding, the next stage is 
to establish allowable radiation levels in all 
compartments throughout the ship and 
other areas adjacent to the reactor, both for 
power operation and under shut-down con- 
ditions. The immediate result of this survey 
is to establish areas of unrestricted access 
and those of controlled access. The former 
aims at providing the same ship routine 
facilities as apply to conventional ships. 
To achieve this it is suggested that a total 
integrated dose of 0-5 rem per year should 
not be exceeded. 

The principal objective is to shield fast 
neutron and gamma radiations. During the 
fission process, neutrons varying in energy 
up to about 15 MeV are emitted and the 
fast neutrons must be degraded in energy 
by scattering collisions before capture is 
possible. Thus the reactor as a neutron 
source is only effective during operation. 

Sources of gamma radiation fall into two 
main classes. Gamma rays resulting from 
neutron capture in the coolant or structural 
material are produced only during reactor 
operation, whereas gammas emanating from 
the decay of fission products and activated 
nuclei, in both coolant and structural 
material, are effective both during operation 
and for long periods following shut-down. 

Shielding Materials —The most efficient 
fast neutron shields are those containing 
large amounts of hydrogen and the obvious 
choice is water ; fuel oil may be a convenient 
alternative, or polythene for awkward loca- 
tions. Conversely, the heavy elements show 
marked advantages in shielding gamma 
radiation where the mechanism is one of 
energy absorption. Thus the shield having 
the smallest mass per unit area will rely on 
water or some other hydrogenous medium 
for neutron attenuation and a heavy element 
(such as lead or steel) for gamma ray attenua- 
tion. This separation of gamma and 
neutron attenuation function allows the 
heavy material to be located nearer the core 
and thereby effects a weight saving. More- 
over, for the systems of interest the reactor 
design will include provision of a thickness 
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of liquid reflector, one or more steel thermal 
shields separated by coolant gaps, and the 
pressure vessel. This laminate array is a 
ready made first section of the primary 
shield and the use of similar materials for 
the region outside the pressure vessel will 
simplify the design. A good example is 
the water reactor which would have a total 
steel thickness of, say, 9in (thermal shields 
and pressure vessel) plus a total water thick- 
ness between core and pressure vessel of, 
say, Yin to 12in. 

Allowing for the additional steel required 
for the reactor supporting structure, the 
primary shield probably could be com- 
pleted by a surrounding tank containing 
about 3ft thickness of water and possibly 
an outer layer of lead. 

There is no method of calculating the 
shield thickness which is both simple and 
accurate. Nevertheless, an approximate 
design procédure is necessary to co-ordinate 
the effort with preliminary machinery lay- 
out and weight estimates. One simplified 
method is given.* This paper quotes the 
following table : 


TABLE 1—Approximate Shielding Material Thickness 
in Inches to Attenuate Given Radiation by a Factor of 10 





' 











Core | | 
| gammas | | Core 
Principal use Material during Fast | decay 
opera- | neutron | gammas 
tion | (2-5 
| (7MeV) | | MeV) 
Fast neutron) Water 38 ; 9 | 24 
shield 
| Polythene ...| 38 s } 24 
| Fuel oil . 48 9 30 
Gamma shield! Iron (or steel) 4-6 5-5¢ | 3:6 
| Lead 2 - | 20 
Combined neu-| Ordinary con-} 17:5 10 | 12 
tronandgam-| crete | | | 
ma shield | Barytes  con- 9-4 | 7-25 j 7:5 
crete | | 
| Magnetitecon-} 10 i te 7-5 
crete | 
Ferrophos- te 5°75 | 5-5 
phorous con-| 
} crete | | 
* If backed by 12in to 18in of water, polythene, &c., or when 
used in laminations with water 


The crux of the primary shield design is 
the calculation of the thermal neutron flux 
pattern through the array. This establishes 
what proportion, if any, of the fission 
neutrons escape from the shield and also 
the equally important gamma _ production 
by neutron capture which governs the 
induced nuclear heating in the shield. 

Coolant Activity—The primary coolant 
circuit may be activated in two distinct 
ways, the relative importance being different 
for the water and organic systems. 

For a water system, the intrinsic or induced 
activity following passage through a region 
of high neutron flux is caused by two fast 
neutron/proton reactions. 

(a) O'8N'® giving a 6:13 MeV gamma 
with 7-4 seconds half life. 

(b) O'?N?? giving a 1-0 MeV neutron with 
4-1 seconds half life. 

The abundance of the two target isotopes 
in water is 99-8 per cent and 0-039 per cent 
for O'* and O" respectively ; hence gamma 
production is the most serious problem, 
dose rates of the order of 50 r per hour 
on the inner surface of primary circuit 
pipework being typical. 
activation built up in the water for such 
short lived isotopes will reach an equilibrium 
value which is a function of both the neutron 
flux level through which the reactor coolant 
passes and also the ratio of the core and 
primary circuit volumes (irradiation time to 
decay time ratio). With the organic reactor 
there should be no detectable intrinsic 
activity if the inclusions of Na, Mg and Cl 
are kept to trace values. 

The primary coolant may also carry 


* Vann, H. E., et. al., 1958. “ Shielding Aspects of Nuclear 
Power Plants for Marine Propulsion,” Trans, S.N.A.M.E., 
Vol. 66, page,491. 
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active sources consisting of either metal 
nuclides corroded from or fed into the 
system, or fission products which may escape 
from damaged fuel elements. The water 
reactors are far more susceptible to corrosion 
than the organic reactor. Coolant additives 
must also be carefully checked, e.g. the use 
of ammonium pentaborate as a _ control 
absorber leads to the formation of Na* 
under irradiation. All the activated impur- 
ities have relatively long half-lives, thus 
becoming important under shut-down con- 
ditions. Additional shielding requirements 
resulting from the anticipated release of 
fission products must be assessed in con- 
sidering fuel element design. In this respect 
the organic reactor coolant may have very 
low intrinsic activity and corrosion product 
activity but the elimination of coolant shield- 
ing should not necessarily follow without 
regard to possible fuel element failure. 

Secondary Shielding.—Considering first the 
fast neutron shielding, the sources clearly 
emanate from the reactor and the main 
difficulty is in establishing possible streaming 
paths radially through the primary shield. 
For the three reactors considered here the 
appreciable quantity of coolant above the 
core and the accumulation of structural 
material in the pressure vessel closure and 
control gear considerably assists attenuation 
of radiation vertically upwards. The degree 
of attenuation of radiation vertically down- 
wards is usually determined from possible 
induced activity of the ship structure rather 
than biological dose rate. 

The procedure for calculation of gamma 
shielding is similar but slightly more com- 
plex. As an illustration, referring specific- 
ally to water reactors, one method may be 
of interest. 

(1) A number of dose points are selected 
over the surface of the secondary shield, the 
procedure being to calculate the dose rate 
at each point for two arbitrary iron shield 
thicknesses, say, 4in and 8in. 

(2) The reactor vessel is first assumed to 
be a negligible source compared with the 
remainder of the primary circuit and this 
circuit is approximated by sources of con- 
venient geometrical configuration. 

(3) The distance from each source to each 
dose point, the angle subtended by each 
source at each dose point, also the thick- 
ness of structural iron along each line of 
sight, is tabulated. 

(4) The dose rate at each point from each 
source is computed and two corrections 
made: first, a geometry correction to 
allow for the simplified source configuration 
used and second for the accuracy of build-up 
data available. 

(5) Two dose rates are found for each 
point, each applicable to either the 4in or 
8in iron shield assumed. Representative 
points are found by plotting the two dose 
rates on a logarithmic scale to a base of 
shield thickness on a linear scale. The inter- 
section of the connecting line between the 
two points with a line representing the 
tolerable dose rate gives the total thickness 
of iron shield required. Deducting from 
this the thickness of structural shield applic- 
able gives the net iron thickness required 
and this is then converted to an equivalent 
lead thickness. 

(6) A check is now made to ascertain the 
validity of neglecting the reactor vessel as 
gamma source. Additional lead shielding 
may be required round the primary shield 
to justify this assumption. 

Once the mechanical design concept is 
established, the shield designer’s task can be 
defined. From the irradiation history of the 
fue] an assessment of the gamma source 


849 


strength can be made. A time-and-motion 
study affecting personnel engaged will deter- 
mine allowable dose rates. In this respect 
it is safe to assume that refuelling will only 
be necessary at annual or even biennial 
intervals. The establishment of a routine 
drill would be appreciably assisted by the 
use of a full scale mock-up. Thus, dose 
rates of several hundred milliréntgens per 
hour are tolerable within the area providing 
that exposure is of short duration. It follows 
that the mechanical design should be as 
simple as possible, and ample access should 
be provided. The total time for complete 
refuelling of any of the reactors of interest 
is expected to be between three and four 
weeks with shift working. It is doubtful 
whether even partial refuelling, say, replace- 
ment of 10 per cent of the core, could be 
accomplished in much less than two weeks. 
It is unlikely that the economics of ship 
operation will allow any appreciable cool- 
ing time before refuelling. A useful approxi- 
mation of source stiength from the fission 
products, one day after long operation, is 
one curie per watt of reactor power. Due to 
uneven burn-up, the centre element activity 
may be twice or three times this average. 
Accurate shielding calculation depends on 
the establishment of the gamma spectrum 
which can range from 0-2-5 MeV. 

Opening up the reactor also involves 
shielding against gammas from the induced 
activity of the pressure vessel and core 
structure. 


CONTAINMENT 


Million curie quantities of radioactivity 
may well be contained in the fuel elements 
of a marine nuclear power reactor, and the 
possible consequences of a large scale release 
of this activity in the event of an accident 
in a heavily populated port area would be 
disastrous. The overall engineering prob- 
lem posed by the prevention of the escape 
of any significant fraction of this activity 
is usually referred to as ‘‘ containment.” 

The two main potentially dangerous con- 
ditions are those caused by an excessive 
power surge or temperature transient in 
the reactor, and fire. 

Fire hazards may well pose particularly 
acute problems in marine plants. It is 
debatable whether fission products would 
escape in such an event; much would 
depend on the design of the reactor and its 
containment. However, it must be borne in 
mind that a “cold” reactor, the condition 
most likely during overhaul, is a condition 
of acute potential danger due to the necessity 
of holding down excess reactivity. 

Suggested Design Procedure-—A sequen- 
tial barrier arrangement between fuel and 
atmosphere should be designed for maximum 
overall integrity. This could comprise : 

(i) The use of a ceramic fuel which acts to 
contain partially the fission products within 
its Own matrix. 

(ii) The enclosure of each fuel rod in a 
sealed metal can which is resistant to corro- 
sion and erosion and also withstands the 
external and internal pressures under all 
operating conditions. 

(iii) A main coolant (primary) system to 
withstand all normal operating conditions 
and any externally applied shock loading 
requirements. 

(iv) A containment vessel which com- 
pletely envelops the primary circuit, thereby 
providing the final barrier against release of 
activity during the worst conceivable accident 
condition. 

There appear to be three approaches to 
the provision of item (iv): (a) A containment 
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vessel of cylindrical or spherical form, 
hermetically sealed, which is supported by 
the ship structure and capable of withstand- 
ing the internal pressure accumulating Ircm 
the release of the contents of the primary 
circuit plus some fraction of the secondary 
(steam). This is known as unit contain- 
ment and appears to be the most acceptable 
approach at present. (4) Structural strength- 
ening of the compartment which houses the 
reactor plant, to withstand a similar internal 
pressure. The main objection to this 
approach is the limiting pressure to which a 
flat bulkhead can be subjected without 
excessive frame reinforcement. This is 
considered to be 25 /b per square inch to 
maintain leak tightness. (c) A combination 
of the two methods above leads to the so- 
called “ controlled containment,”’ where the 
unit containment vessel is minimised in 
weight by using a design pressure below a 
conceivable maximum. 

Calculation of Internal Pressure in the 
Containment Vessel—The most difficult part 
of this estimate is in postulating the maximum 
credible accident which can affect the release 
of heat energy to the containment vessel. 
A heat balance is made on the basis of 
conservation of the internal energy of the 
fluids affccted. 

The following assumptions are offered as 
suggestions :¢ 

(1) Any major fracture of the primary 
circuit can result in the release to the con- 
tainment space of the total content of the 
primary circuit. 

(2) For a system with a two-loop secondary 
circuit, it should be assumed that the steam 
from one heat exchanger only is released 
to the containment space. For a four-loop 
secondary circuit the steam from one or 
two heat exchangers is assumed released. 

(3) Where the primary shield includes 
water, which could amount to about 100 
tons, and normally cooled to maintain an 
operating temperature of about 120 deg. 
Fah., it may be considered as a heat sink. 

(4) The cooling effect of the containment 
shell, steel structure and equipment within 
the containment space is neglected. This is 
a safety factor justified by the assumed 
instantaneous (adiabatic) release of steam 
and high temperature water. 

Once the above assumptions have been 
accepted the sum of the internal heat content 
of each component under normal running 
conditions is derived. 

The problem is then to determine an 
equilibrium temperature following flash-off 
of steam and water, and mixture with the 
air. Then the partial pressures of the 
resultant steam and air are determined, 
the partial pressure of the steam in air 
corresponding to its normal partial pressure 
at the equilibrium temperature. The sum of 
these partial pressures (air--steam) gives 
the equivalent * working” pressure of the 
containment vessel. The plate thickness of 
the sheli can be determined by the applica- 
tion of a conventional boiler design code. 

Typical values of the containment internal 
pressures for the three systems of interest 
are : 


iPrimary system Maximum i 

pressure er ressure 
Ib per ver 

Reactor square inc nch 
PWR DOK ( 
BWR 1000 120 
OMR 100 60 


Detailed calculation shows that the signi- 
ficant contribution to the input heat, for 
both water reactors, is the contents of the 
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primary circuit, whereas for the organic 
reactor the secondary steam release governs 
the calculation. 

An adequate unit containment must also 
include provision for the following functions : 

(a) Containment strength must be ade- 
quate to support the secondary shielding of 
lead and polythene. The structural strength 
must also include its integration in carrying 
the static weight of the reactor and primary 
shield to the ship structure. The design 
must be checked for any shock loading con- 
ditions imposed and possible missile damage. 

(b) High temperature differentials may 
occur under emergency conditions across 
the containment shell. A major disaster 
such as the melt-out of a reactor core which 
could conceivably penetrate the pressure 
vessel can be localised by release of the 
primary shield water and steam blanket 
formation within the containment vessel. 

(c) The hermetic sealing of the contain- 
mcnt must include the provision of air locks 
if the integrity is to be maintained during 
maintenance or refuelling. 

(d) The internal surface must be as smooth 
as possible to minimise decontamination 
work. 

There are three feasible forms of contain- 
ment vessel, a sphere, a vertical cylinder 
w.th dished dome, and a horizontal cylinder 
with dished ends. 


FUEL ELEMENT INTEGRITY 

The most important component in reactor 
design is the fuel element. Its integrity, in 
containing the fission products, is a vital 
factor in the safe operation of the reactor. 

[The author considers the design in detail 
and deals with such items as: selection of 
fuel ; selection of canning material ; pellct 
size; heat transfer calculations to deter- 
mine maximum temperatures of can and 
the oxide fuel ; radial flux distribution and 
gagging ; modified flux distribution due to 
contro! rods; fuel centre temperature ; 
and mechanical design.] 


HAZARDS PECULIAR TO MARINE 
INSTALLATIONS 


Mounting a reactor on a platform subjected 
to complex ship motion produces many 
problems. North Atlantic winter conditions 
could produce a combined pitch, roll and 
heave peak acceleration for a low location, 
amidships of O0-5g. This acceleration is 
cyclic and is therefore of importance when 
considering the «ffect it may have on the 
stability of the reactor, particularly in the 
case of the BWR. It is probable, however, 
that random, non-cyclic, accelerations, having 
peak values possibly up to | g, can occur 
under extreme conditions. 

To cover for shock effects it is believed to 
be prudent to introduce into the design 
shock requirements of about 5g vertical 
and 3g athwartships. In addition, to cover 
collisions, a figure of Ig would apply. 
Reactor instrumentation is particularly sen- 
sitive to these requirements and such items 
as flux detectors with the associated electronic 
equipment, to withstand these acceleration 
loads are not commercially available in this 
country. Clearly also under these condi- 
tions, the control rod drives must incorpor- 
ate some form of locking mechanism to 
prevent disturbance of operational settings. 

The consequences of fire are always a 
major consideration. The main concern is 
to prevent paralysis of the external controls 
and a gaseous (probably CO,) fire extinguisher 
system appears more attractive than water, 
foam or steam systems for the areas con- 
taining control equipment. It is not con- 
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ceivable that any combustion could be 
supported within the core of a liquid cooled 
reactor. Another safeguard is the use of 
fuel in the form of an oxide of uranium 
which is not combustible even in air. The 
inherent hazard in the use of an inflam- 
mabie hydrocarbon in the reactor system 
is peculiar to the organic moderated reactor 
and will require a controlled nitrogen-rich 
atmosphere within the containment. 

The possible stranding of a nuclear 
propelled vessel raises a special problem of 
the disposal of the heat generated in the 
core following shut-down. This decay heat 
generation will decrease approximately expo- 
nentially for all reactors and the quantitative 
value on a time base can be determined for 
each system : e.g. U,,, after long irradiation 
will produce decay heat approximately as 
described by : 

R/R.=0-07 t-°* for t>1 where 
R.=Steady power level prior to shut-down. 
R -Power level at time ¢ second after 
shut-down. 
Thus one second after shut-down 7 per cent 
of the full power heat output must be dissi- 
pated ; five hours after shut-down nearly 
| per cent of the full power heat output is 
still being generated. 

In designing a system to remove this heat 
sufficiently to prevent fuel element burn-out, 
in the event of a nuclear ship running 
aground, the following allowances should 
be made : 

(a) Isolation of the ship from the sea as a 
heat sink may well be precluded by the 
vessel’s draught and in any event will not be 
instantaneous. Any such isolation will be 
cyclic according to tidal action and there- 
fore a header tank type of heat accumu- 
lator could be replenished twice daily. 
(6) A natural convection circulation system 
offers freedom from power demands _ but 
should not be required to meet the peak 
demand immediately following stranding. 
By definition the decay heat available 
during this period is maximum and could 
be used to generate the necessary power for 
circulation. (c) Air may be used as a heat 
sink with an extended surface grill exchanger. 
This type could be used for a system with 
relatively low heat rating and also for 
longer term protection following, say, a 
few days’ use of the header type cooling 
system referred to in (a). (d) Any stranded 
ship cannot be expected to remain on an 
even keel and the maximum angle of heel 
to be expected is a matter of design policy. 
It is, however, an important criterion, 
particularly for a natural convection system 
which depends on the vertical thermal 
head available. Any such heat exchangers 
must therefore be duplicated and offset each 
side of the centre line to accommodate the 
list specified. 

The results of foundering should be con- 
sidered under two separate headings, depen- 
dent on the depth of submergence, both of 
which assume that the reactor can be made 
subcritical before sinking, i.e. the emergency 
control arrangements must ensure that any 
submergence would not cause a power surge 
of magnitude sufficient to disrupt the 
reactor. 

Foundering in shallow water is assumed 
in this paper to be submergence to a maxi- 
mum depth of 40 fathoms. This is the more 
serious case as it includes tidal estuaries 
and other coastal waters where the release 
of fission products could contaminate the 
fisheries and beaches. There is no doubt 
that a submerged nuclear ship could be 
worked on by divers surrounded by the 
shielding medium of water. It would appear 
reasonable to expect that any salvage 
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operation could be completed within twelve 
months, thus setting a time limit for wastage. 
Hydrostatic pressure at these depths will 
not appreciably exceed 100]b per square 
inch, thus the primary circuit should remain 
intact. With the sea as heat sink there 
seems little possibility of a core melt-down. 
However, assuming that the primary circuit 
is breached, then the condition arises of 
replacement of moderator and coolant by 
sea water. 
fuel elements whose cans were damaged 
previous to, or simultaneously with, the 
sinking. For the remainder, however, the 
problem amounts to checking the corrosion 
rate and can thickness against the salvage 
time. 

It would, however, be expected that the 
gaseous products would immediately escare 
from any breach of the can. Krypton 85 
(10-4 year), Xenon 135 (9:2 hour) and 
possibly lodine 135 (6-7 hour), although the 
latter is liquid at sea temperature, may be 
expected to form the most serious immediate 
release. Entry of sea water within the can 
allows leaching of the metallic products, 
such as Cesium 137 (30 year) and Strontium 
90 (28 year). !n considering the signific- 
ance of the half-lives shown in_ brackets, 
it should be remembered that, in general, 
the intensity of decay radiation is inversely 
proportional to the half-life of the isotope. 

Foundering in deep oceanic waters is not 
considered to involve dangers additional to 
the loss of the vessel. 

The free and unrestricted entry of a 
nuclear powered vessel into ports and _ har- 
bours throughout the world must await the 
establishment of confidence which can only 
follow several years of successful nuclear 
ship operation. It is one of the main objects 
of the ‘* Savannah ”’ project to demonstrate 
safe operation and thereby overcome any 
natural reticence in the 
berthing facilities. Even if international 
agreement is not immediately forthcoming, 
the development of a nuclear powered tanker 
is not seriously affected. 

The availability of propulsion power under 
all foreseeable conditions is most essential. 
The two most popular methods of solution 
are either to provide sufficient reactivity to 
override the poisoning phenomena or to 
provide a dump condenser which can 
accommodate full power steam output and 
therefore allow an_ independent 
reducing reactor power. 

The necessity for the provision of any 
elaborate gear to deal with the replacement 
of damaged elements at sea is undesirable. 
Any such equipment must be heavily shielded 
and could be an embarrassing stability con- 
sideration if located above the reactor. 

Reliability of the instrumentation and the 
control mechanisms is another problem 
aggravated by marine conditions such as a 
salt-laden atmosphere, and when attached to 
a structure subject to shock loads and ship 
motion. 

As a final note in discussing the avail- 
ability of propulsion power, some mention 
must be made of an independent source of 
power with which it would appear prudent 
to equip the first nuclear-powered ships. 
The primary purpose of this power source 
is for the emergency condition caused by 
failure of reactor power at sea. This is the 
so-called ‘* take-you-home”’ plant which 
would include an auxiliary system to transmit 
a reduced power to the propeller shaft. 


SHIPPING CASUALTIES 
The propulsion power range of interest 
has been defined as 20,000 s.h.p and above. 
Assuming a maximum service speed of 


There may well be a number of 


authorisation of 


rate of 
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20 knots, then the minimum displacement of 
ships within this power range would be 
20,000 tons gross. 

To place casualty statistics within the 
context of world shipping figures, reference 
is made to the diagram, prepared from 
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of Shipping. From this plot it can be seen 
that the growth of world tonnage is divided 
into two types, passenger ships carrying a 
relatively small amount of general or refriger- 
ated cargo, and the remainder, which almost 
entirely consists of oil tankers, but which 
aiso includes ore carriers and whale factory 
ships. 

During the period under review, there 
were three passenger ships written off as 
total losses, while the cumulative service 
time amounted to 584 ship years. It could 
be argued therefore that the chances of 
survival of a passenger ship on an annual 
basis is about 200 to | but the small number 
of losses recorded is statistically unsound. 
The moral evident from the total loss by 
fire while in port of two of the three passenger 
ships must be underlined. 

There are only two tankers listed as total 
losses, both by explosion and fire. During 
the eight years considered the cumulative 
tanker service time amounted to 828 ship 
years. Here again the loss of two ships is 
insufficient evidence on which to base 
statistical probability. 

The information on 
summarised in Table LI. 


partial losses is 


TABLE II 


Passenger 


ships Tankers, &c 

Type of accident 1949 : 1958 1951 : 1958 
Grounding 11 (4) 8 (7) 
Collision 3 (3) It (9) 
Fire 4 (3) I (i) 
Heavy weather 1 (0) 2 (2) 
1 (0) 4 (0) 


Machinery defect 


The figures in parentheses indicate an 
estimate of the maximum possible number 
of accidents which could have affected the 
reactor compartment of a nuclear powered 
ship. These total twenty-nine for both 
classes of ship, of which twenty-one occurred 
either in port or in coastal waters. 

A reasonable agreement in casualty rates 
is obtained in considering possible district 
hazards which could be caused by the two 
types of ship if nuclear powered. 

The maximum number of casualties, 
including total losses, which occurred either 
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in port or in a confined waterway, and 
which could have affected the reactor com- 
partment, is: (a) For passenger ships, a 
total of twelve accidents during a cumulative 
service time of 584 ship years. (6) For 
tankers, a total of twenty accidents during a 
cumulative service time of 828 ship years. 

These figures indicate a possible casualty 
about every forty-five ship years. How- 
ever, the corollary, that when the world 
total of nuclear powered ships reaches 
forty-five, an annual potential district hazard 
may occur unless special structural protec- 
tion is provided, points to the urgency of 
these provisions. 

The accident statistics indicate that three 
main ship design factors influence safety. In 
the event of fire the location of a contain- 
ment vessel within a reactor compartment 
provides a surrounding cofferdam which 
could be flooded with CO, in an emergency. 
A water sprinkler system on to the contain- 
ment shell would serve the same purpose 
and also assist the reduction in internal 
pressure following a sudden heat release to 
the containment vessel. 

Complete flooding with water of the sur- 
rounding reactor compartment may be 
slower in effect, but it could provide both 
cooling and additional shielding in the 
event of a release of activity to the contain- 
ment vessel. These arrangements are primar- 
ily designed to prevent fire damage to the 
reactor installation while the ship is opera- 
tional. Duplication of the systems is desir- 
able, particularly in tankers where the 
casualty list shows that fire often follows 
a collision. 

The returns also show the prevalence of 
major fires while a vessel is under repair. 
It is therefore a matter of absolute necessity 
that the strictest supervision be effected. 

The novel feature of nuclear ship structure 
is in the location and protection of the 
reactor compartment. The perpendicular 
impact of the “Stockholm” at 20 knots, 
in sinking the ‘Andrea Doria,” resulted 
in a penetration of 15ft into the hull. This ‘s 
the only collision resulting in a total loss 
reported over the last decade. Such pene- 
tration, although not extensive, could cer- 
tainly be reduced if a correctly designed, 
energy absorbing structure forming a col- 
lision barrier is provided on either side of 
the reactor compartment. For contain- 
ment support, it is suggested that the lateral 
support against rolling loads should be 
arranged to eliminate the risk of contain- 
ment fracture during collision by the use of 
ties or shearing joints. To maintain the 
containment integrity even when the bottom 
plating is damaged, it seems desirable that 
the containment and reactor weight be 
borne on an internal raft structure. 





LARGE STRONGROOM Doors.--Two strongroom 
doors, claimed to be the largest ever made in Europe, 
each weighing 33 tons and more than 10ft high, 
have been made by Chubb and Sons, Lock and Safe 
Company, Ltd., 175, Tottenham Court Road, 
London, W.1, for the head office of the Bank of 
Montreal in Canada. Clad with stainless steel 
inlaid with bronze but intrinsically of a steel alloy 
known to afford the most efficient resistance to 
modern methods and instruments of attack, the new 
doors will not only protect the bank’s vaults but will 
also provide the centrepiece of the bank decor in 
the section used by the public. The doors, each 
3ft 6in thick and incorporating a solid metal slab 
2ft deep will be guarded by four keyless combination 
locks and a time lock which according to the setting 
predetermines the exact moment in the normal way 
at which the combination locks can be operated. 
In the event of an attempt being made to smash the 
orthodox system with the use of explosives, hidden 
re-locking devices start to function automatically. 
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Improved Underground Trains 


London Transport recently placed in service the first of seventy-six new trains 
heing provided to replace practically the whole of the older stock on the Piccadill) 


Line. 


These trains have a number of improvements including rubber suspension 


and panelling in unpainted aluminium alloy, and the seating arrangements have 


heen re-arranged 


It is stated that the new trains will be placed in service at a 


rate of one every two weeks until the middle of 1962. 


AST year London Transport placed a 
£10,000,000 order for seventy-six trains 
of an improved design for service on the 
Piccadilly Line, and the first of these trains, 
built by the Metropolitan-Cammell Carriage 
and Wagon Company, Ltd., has now been 
placed in service following experience with 
three prototype trains. The new trains, 
known as the “1959” tube stock, will 
replace the whole of the rolling stock in 
use on the Piccadilly Line at present with 
the exception of fifteen trains of the type 
first introduced in 1938; the other cars 
being replaced are up to thirty-six years old 
The new cars incorporate many features 
first introduced in the “* 1938” tube stock, 
but in addition major changes have been 
made which include the use of rubber for 
the bogie bolster and axlebox suspension, 
fluorescent lighting, and the panelling of the 
cars in unpainted aluminium alloy. This 
use of aluminium alloy panelling, in 
addition to giving a reduction in weight, 
and consequently in energy consumption, 
also makes possible a saving in paint of 
some 3cwt per car with a corresponding 
saving on subsequent overhauls. 

Each of the new Piccadilly Line trains 
consists of seven cars, the maximum length 
possible with the size of the stations below 
ground, and each is made up of two units, 
one of three and the other of four cars. 
The units have a driving motor car at each 
end and can thus operate as three-car or 
four-car trains during the off-peak periods. 
A four-car unit consists of a driving motor 
car, a trailer, a non-driving motor car (i.e. 
a car with motored axles but no driving 
position) and a second driving motor car. 
A three-car unit has two driving motor cars 
with a trailer car coupled between them. 
A Wedglock coupler gives fully automatic 
coupling at both ends of each unit and also 
completes pneumatic and electrical control 
connecuions. 

The four-wheel bogie suspension fitted 
on the new cars is of new design using rubber 





in compression and shear instead of con- 
ventional steel springs. Prototypes of this 
design, which entered service in 1954, have 
completed about 200,000 miles. These 
prototypes were based on experience gained 
with earlier bogies built and put into service 
in 1947, and in our issue of November 13, 
1953, we gave notes on the experimental 
bogies. One of the bogies now fitted on the 
cars can be seen in our illustration; in it the 
bolster, normally mounted on coil springs, 
is supported at each end by two cylindrical 
rubber packs in the form of an inverted 
““V” and inclined laterally to cater for all 


forces acting on the bolster. Hydraulic 
shock absorbers are used to damp out 
vertical and lateral oscillations. In a re- 


designed axle suspension each axlebox is 
located between bonded rubber chevron 
units housed in a cast steel yoke within which 
they are free to deflect under the control of 
the rubber units. The yoke casting, which 
is bolted to the bogie side frame, has a 
screw adjustment on one side to compensate 
for wheel wear. As is the current practice 
on single motor bogies with London Trans- 
port rolling stock the bogie is asymmetric 
to improve adhesion on the motored wheels. 
The two axle-hung nose-suspended traction 
motors on each motor car are mounted on 
roller suspension bearings on the inner 
axle of each bogie and drive helical gearing. 

Two non-metallic brake blocks are used 
for each wheel, each block being mounted 
on a combined brake head and hanger, and 
being provided with an individual brake 
cylinder with a built-in automatic slack 
adjuster. Brake blocks of increased thick- 
ness, which are now being fitted to the new 
cars to reduce maintenance costs, are being 
introduced wherever possible on London 
Transport rolling stock. Formerly, a non- 
metallic insert was used inside a flanged 
cast iron shell, the flange giving the necessary 
side guiding. Now brake hanger assemblies 
have been provided with side guiding plates to 
eliminate need for the flanged shell. the absence 


Bogie fitted with rubber suspension and having axle-hung, noise-suppressed traction motor 
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of which greatly facilitates re-blocking. 

Positive and negative radial-type collector 
shoes are fitted to all motored bogies. The 
positive shoes on each side are carried on 
laminated wooden beams attached to the 
axleboxes whilst the negative shoe beam is 
supported from the bogie frame ; compen- 
sation for height and load variations is pro- 
vided by the fitting of a cross shaft carrying 
a compensating lever at each end which 
rests on an adjustable bracket attached to 
the positive beam. Provision has been made 
for isolating all shoes on each bogie from 
the current rails from inside the car by 
operating a handle which can be inserted in 
a socket attached to the cross shaft. 

The general car body design is similar to 
earlier tube stock built in 1938 with the 
exception that the body is now sheathed in 
unpainted light alloy instead of steel. An 
alteration has been made to the interior 
layout in that the seating in the centre bay 
has been re-arranged with four double 
transverse seats in facing pairs at each side 
of the gangway instead of the previous 
arrangement of four double transverse seats 
arranged with the centre two facing each 
other and the outer two facing the backs of 
the centre seats. This new arrangement 
gives improved access to seats and door- 
ways. Each car has two 4ft 6in double 
doorways on both sides, and single doors 
2ft 3in wide on both sides at both ends. 


EQUIPMENT 

Each motor car is provided with two self- 
ventilated series-wound traction motors, each 
having a continuous rating of 80 h.p. at 
575V, 116A at a field strength of 66 per 
cent. Following successful small-scale trials 
with silicone insulated armatures rewound 
in the main overhaul works at Acton a 
number of the new motors will have silicone 
insulation in order to gain large-scale service 
experience. The traction control gear fitted 
is the well-tried electro-pneumatic camshaft 
equipment developed from a pre-war design. 
[he master controller has three positions— 
shunt, series, and normal running. The 
series position of the control equipment is 
reached through nine steps of resistance, 
automatically controlled by an accelerating 
relay. The normal running position is 
attained through nine further steps of 
resistance and one step of field shunting, all 
again under control of the accelerating relay. 
This position produces the lower speed 
train characteristic and, if required, the 
driver, by raising a flag switch, can initiate 
a further automatic step of field shunting 
under the control of a field shunt relay, 
which results in a_ higher speed train 
characteristic. 

The speed characteristics of this stock 
have been arranged to conform with existing 
stock, but provision has been made for 
improvement at a later date. The motors 
are designed to run over sections of high 
traffic density with some degree of field 
weakening, but the speed characteristics of 
the train conform with those of a train of 
existing stock on full field. The motors. 
therefore, reach the full field position at 
lower speed than on earlier tube stock ; 
this reduces the energy lost in the resistances, 
the duration of the maximum demand 
period at starting, and the size and weight 
of the starting resistances. With the two 
running characteristics provided at the first 
stage of field weakening there is a low 
maximum speed for use in the central area of 
London—where the traffic density is at its 
highest-—the second, higher speed, character- 
istic being used for the outer area where the 
headway is greater. 
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Resignalling on the 
Southern Region 


In connection with the electrification of the Kent Coast 
lines to Margate and Ramsgate, one of the most compre- 
hensive schemes of resignalling yet carried out in the 
country has been brought into service over 85 miles of 
heavily-worked main line, and over the Sheerness branch, 


half of which is single-tracked. 


boxes, Beckenham Junction, is illustrated alongside. 


N Great Britain we have been accustomed 

to seeing elaborate schemes of power 
signalling installed at major junctions, large 
termini and on relatively short sections 
carrying intense traffic. On the Southern 
itself, although the electrification to Brighton, 
in 1932, was accompanied by full colour-light 
signalling between Coulsdon and the Brighton 
approaches, not until 1955 was the link 
between London Bridge, Victoria and Couls- 
don completed. On the Kent Coast line, 
however, the whole route from a point about 
2 miles out of Victoria throughout to 
Ramsgate has been changed from semaphore 
to colour-light signalling in what has been 
virtually a single operation. 
course, stages in the process of completion, 
but between March and July, 1959, the whole 
route, 97 miles in all, had been changed over. 
The route was already electrified to Gilling- 
ham, and the extensions to Ramsgate and 
Dover were described in our issues of July 31 
and August 7, 1959. 

Considered as a whole the work is 
extremely interesting as showing the present- 
day application, on a large scale, of signalling 
practice evolved and standardised on the 
former Southern Railway since the first 
electrification programme on the former 
S.E. and C.R. lines in 1925-26. As befitted 
the largest suburban railway electrification 
in the world, the Southern Railway was one 
of the largest users of colour-light signalling. 
and while other administrations were experi- 


One of the new signal- 


There were, of 
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menting with new types of control machine, 
the power frame with all-electric interlock- 
ing remained standard practice for the 
largest schemes on the Southern, of which 
the last to be brought into service prior to 
the British Transport Commission’s modern- 
isation plan were at the complicated series 
of junctions to the north of Croydon, and 
also dealt with Purley. The decision to 
adopt control panels for the Kent Coast 
lines, instead of miniature-lever power frames, 
thus represented a notable change in Southern 
signalling policy for a large-scale installation, 
although a small control panel was installed 
at Keymer Junction early in 1958, and there 
was an earlier panel installation on the 
Waterloo and City Line in 1940. 


The compactness of the panel type of 


control machines and the large areas that 
can, in consequence, be brought on to a 
single illuminated diagram gave ample oppor- 
tunity for extending the sphere of control 
of the larger interlockings and for the elimi- 
nation of many intermediate signalboxes. 
It is indeed significant of the new techniques 
that on so intensively used a line there are 
only three intermediate signalboxes in the 
133 miles of suburban area between Herne 
Hill and Swanley. Beyond Swanley, while 
a number of mechanical boxes have been 
retained for local working of cross-overs 
and siding connections, the layouts are 
track-circuited throughout and all the main- 
line running signals are  colour-lights. 
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Arrangements are provided for switching 
out many of these intermediate boxes ; in 
particular the entire section between Swanley 
and Strood Junction, 16 miles, is normally 
worked automatically, and the intermediate 
boxes are opened only as required for shunt- 
ing, and so on. 

East of Chatham the position is compli- 
cated by the existence of a number of level 
crossings. Six of these are infrequently 
used ; they are normally closed to the 
roadway and the signals reading over them 
work as automatics. The signalboxes which 
were formerly block posts have been retained, 
but act merely as gate boxes. Three of 
these are between Gillingham and Rainham 
and the remaining three between Teynham 
and Faversham station. At Gillingham 
** B,” Teynham station, Graveney Crossing 
and Westgate-on-Sea there are level cross- 
ings within the confines of the modernised 
mechanical interlockings, worked manually, 
while adjacent to the new power signalbox 
at Rainham there is a level crossing at 
which the gates are worked hydraulically. 
When a release switch on the signal control 
panel is operated, two 4 h.p. repulsion- 
induction pump motors start up in sequence, 
to build up the pressure. A red light indi- 
cates when pressure is available, and a 
push-button control is then operated to 
move the gates. At Teynham station the 
level crossing is operated by a porter-signal- 
man when the box is closed. 





Figs. 1 and 2—{Left) Shortlands Junction panel, with ‘* push-push ’’ control of entry-exit working. 
the Ramsgate and Dover lines 


(Right) ** NX” control panel at Faversham, the junction between 
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The actual signalling, as presented to 
drivers, follows the standard practice of the 
Southern Region. East of Swanley the 
great majority of the colour-light signals are 
three-aspect, with four aspects when signal 
spacing is such that three aspects cannot 
provide adequate braking distance, or in the 
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the termination in order to set up a route 
(except for certain routes at Rainham, 
Sittingbourne and Faversham for which only 
one operation is required). Due to the 
urgency with which the installation was 
required to be completed, the line between 
Factory Junction (Battersea) and Ramsgate 
was divided into three 
sections, as follows : 
(1) Herne Hill and 
Nunhead to Swanley, 
inclusive. 
(2) Outside Swanley 
station to near Teyn- 
ham, and the Sheerness 


~ branch. 
ST. MARY 
CRAY 4 
Soe 
} 


ST. MARY CRAY! 
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advantage of the availability of all-electric 
lever frames already manufactured. 

The largest and one of the most interesting 
of the new power interlockings is at Chisle- 
hurst (Figs. 3 and 4), where this main route is 
crossed by the former South Eastern main 
line from Charing Cross to Tonbridge. There 
are connecting lines between these two main 
routes, since some trains to and from the 
Kent Coast line are routed into Cannon 
Street, and the majority of the Continental 
boat trains travel via Tonbridge and terminate 
at Victoria. By a series of * flying’ and 
* burrowing ~ junctions, these connections 


between the Tonbridge and the Chatham lines 
are made without any surface intersections of 





j 
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Fig. 3 


immediate approaches to certain stations. 
The layout is arranged to provide for a 
24 min headway between stopping trains 
between London and Herne Hill and in the 
Shortlands to Chislehurst area. Elsewhere, 
between London and Swanley, there is a 
3 min headway for non-stopping trains 
There is a 3 min headway between stopping 
trains through the crowded area of Rochester, 
Chatham and Gillingham, and also between 
Margate and Ramsgate. On the open 
stretches east of Swanley provision is made 
for a headway of 3 min between non-stopping 
trains. This has resulted in repositioning of 
colour-light signals throughout and in many 
cases there are no longer any posts corres- 
ponding to the former “ home,” “* starting,” 
*“ advanced starting ” signals, and so on 
Principal interest is however centred in 
the control panels in the various power 


signalboxes At Beckenham, Shortlands, 
Rochester, Rainham, Sittingbourne and 


Faversham the control panels are operated 
on the entrance-exit principle. The actuat- 
ing units are placed in their correct geo- 
graphical position on the panel and the 
signalman has to operate one function at 
the commencement of a route and one at 


£2 POWER INTERLOCKING 
CONTINUOUSLY MANNEL 


® MECHANICAL INTERLOCKING U 


NE BOX, CONTINUOUSLY MANNE 
£A ON MAIN LINE 


@ NORTH KENT L 
LIMITED CONTROL A 


Area controlled by new Chislehurst Junction signalbox 


(3) Teynham station 
inclusive to Ramsgate. 

As a result, there 
are variations in the 
style and operating 
details of the control 
panels which follow the 
standard practice of 
the three contractors 
concerned. Thus, 
Beckenham (heading 
picture) and  Short- 
lands (Fig. 1) have the 
Westinghouse ‘* push- 


push” form of en- 
trance-exit working ; 
Rochester, Rainham 


and Sittingbourne 
have the Siemens and 
General Electric Rail- 
way Signal Company’s 
system, while Faversham (Fig. 2) has 
the original type of entrance-exit panel, the 
Metropolitan-Vickers-G.R.S. ““ NX” type. 
Shepherds Lane, Brixton, the first box of the 
series to be brought into service, has an 
all-electric power interlocking frame, and 
the Southern Region will continue to take 





MECHANICAL INTERLOCKINGS NORMALLY CLOSED SHOWN THUS.- Sole Street 
OPEN AS GATE BOX WHEN CLOSED AS SIGNAL BOX 


@ MECHANICAL INTERLOCKING 





Fig. 4— ** O.C.S.”* (one control switch per route) panel controlling the power 


interlocking at Chislehurst 


conflicting routes. This series of junctions 
was formerly controlled by no fewer than 
seven mechanical signalboxes, whereas now 
there is a single route-relay interlocking of 
the Westinghouse * one-control-switch ~ type 
as originally installed in the North Eastern 
area of the former L.N.E.R. at Hull, York 





a 
TO CANTERBURY 
AND DOVER 


Fig. 5—Extent of colour-light signalling installed for the Kent coast electrification 
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and elsewhere. The accompanying sketch 
plan, Fig. 3, gives a good impression of the 
way in which control at this junction has been 
concentrated. Chislehurst Junction, it will 
be seen, controls a portion of the Charing 
Cross-Tonbridge main line, and although at 
present the signalling it controls on that 
route links up with mechanical signalling on 
either side, the Charing Cross-Tonbridge 
section will eventually form part of the 
complete electrification scheme to Tonbridge, 
Ashford and Dover, which will also be 
equipped with colour-light signalling through- 
out. 

The extent of the signalling on the Kent 
Coast line is depicted on the map, Fig. 5. 


Reference to the scale will indicate the 
approximate length of sections between 
signalboxes ; only the boxes open con- 


tinuously are shown. This map includes the 
branch line to Sheerness. Connection to this 
is made by the system of triangular junctions 
immediately to the west of Sittingbourne 
and controlled from the new Sittingbourne 
power signalbox. In addition to the junctions 
at its entrance, the whole branch to Sheerness 
is controlled from Sittingbourne (Fig. 6), 
and provides an_ interesting 
modern technique in remote control signal- 
ling. One of the difficulties that has prevented 
adoption in this country of any of the 
American systems of remote control known 


example of 
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singles to cross the Swale swing bridge and 
remains single, except for a passing loop at 
Queenborough, to Sheerness. 

With the * Edict ’ system two operations 
can be initiated together and any number 
may be effected with a maximum delay in 
the present instance of 3-84 sec. Indications 
are returned within a similar interval of 
the controls taking effect. Movement of 
the panel key switches, which are precisely 
the same as those controlling the Sitting- 
bourne area directly, operates relays, and 
the electronic apparatus “looks at” the 
condition of all relays in a continuously- 
repeated cycle (of 3-84 sec duration) and 
causes trains of pulses to be transmitted 
according to the “up” or “down” con- 
dition of the relay contacts. 
form the control sig- 
nals, which must be 
directed to the appro- 
priate outstation and 
operate the required 
equipment with.n it. 
This is accomplished 
by a scanning process 
at the outstations 
which is synchronised 
with that at the control 
point. 

The control 
associated with 


These pulses 


pulses 
any 
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controlled by taking one of the “ trigger- 
ing” inputs to the tubes from a mains 
frequency supply and connecting the trigger 
electrodes to gate circuits of such a nature 
that an output is applied to the trigger 
only when inputs from the timing source 
and the previous tube = are present 
together 

In practice the ring type of distributor 
described above consists of several rings of 
tubes “rotating”? at different speeds, and 
the 160 steps of the cycle are formed by 
different combinations of tubes in the various 
rings conducting simultaneously. At selected 
Steps a group of relays is interrogated by a 
current pulse, and individual answering 
pulses according to the relay conditions 
are returned on subsequent steps. These 
















Figs. 6 and 7—{Left) Sittingbourne panel controlling the local relay interlocking and, by an electronic system, the whole of the Sheerness branch. (Right) Electronic 
C.T.C. distributor equipment in standard plug-in relay cases at Sittingbourne 


collectively as Centralised Traflic Control 
(C.T.C.) has been the time taken for trans- 
mission of the codes by the relay systems 
employed : but the introduction of electronic 
methods has removed the previous limitations 
The installation of the ** Edict ~ system on 
the Sheerness line thus calls for description 
in some detail 

The right-hand portion of the panel at 
Sittingbourne controls the four interlockings 
on the Sheerness branch at Kemsley Halt. 
Swale Halt. Queenborough and Sheerness. 
The ** Edict (Electronic Digital Indicating 
and Control Transmission) system by which 
these relay interlockings are controlled and 
indicated is quite distinct from the signalling 
circuits themselves, which follow normal 
signalling practice. ‘* Edict was developed 
by the G.E.C. Telephone Works, Coventry, 
and supplied and installed by The Siemens 
and General Electric Railway Signal Com- 
pany, Ltd. The branch is double track for 
the first 2? miles from Sittingbourne Middle 
Junction to Swale Halt, where the line 


panel switch or push-button are transmitted 
at a definite point in the scanning cycle ; 
the synchronised outstation scan at the 
same moment directs the pulses to the corre- 
sponding piece of equipment. A_ similar 
system operates in the reverse direction to 
transmit and receive the return indications. 
It will be noted that; (1) controls are 
transmitted automatically within a_ brief 
interval from the switches being set; no 
‘start’ button is needed to initiate trans- 
mission as is often the case in C.T.C. systems 
using coded d.c. impulses; and (2) the 
codes need no identification elements, this 
being implicit in the part of the scan at 
which they are transmitted. 

Continuous repetition of the cycle is 
obtained by the operation of a ** distributor ” 
consisting of cold cathode triode tubes 
connected in “ring” circuits in such a 
manner that the tubes in a ring conduct in 
turn, and when a tube conducts it extin- 
guishes the glow discharge in the one before 
it in the ring. The timing of the process is 


responses are recognised by gate circuits, 
the outputs from which trigger further cold 
cathode tubes known as the “ transmitter 
tubes’ because they switch on transistor 
oscillators in the voice-frequency telegraph 
transmitters which transmit the controi and 
indication pulses. 

A single 40 Ib cable pair carries the forward 
(control) and backward (information) infor- 
mation together with the locking pulses 
necessary for synchronising the various 
distributors, making five voice-frequency 
channels in all. The cold cathode tubes 
and associated circuits forming the distri- 
butors are carried in demountable assemblies 
on standard relay racks (Fig. 7). The 
various items of the voice-frequency pulse- 
transmitting and receiving equipment are 
housed in plug-in relay cases and fitted into 
bases on the same racks. Local control 
panels are provided at Kemsley Halt, Swale 
Halt, Queenborough and Sheerness for 
operation of the signalling on the spot if 
required. 
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LETTERS 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions o/ 
correspondents) 


war 


EARNINGS OF ENGINEERS 

Sir._-I was interested in the correspond- 
ence concerning the earnings of engineers, 
and particularly in Mr. E. M. Ackery’s 
contribution (THE ENGINEER, November 6, 
page 566). An informal yard stick in 
general use for converting dollars into 
pounds sterling is six to one, but Mr. Ackery’s 
ten to one may not be too wide off the mark. 
Personal taxation on this side of the Atlantic 
is not inconsiderable, particularly in income 
brackets above 12,000 dollars per annum 
and in addition there is considerable indirect 
taxation in the form of Federal and Pro- 
vincial sales tax. This differs from the 
British tax, in so far as there is a 10 per cent 
Federal tax on all goods at source which is 
not necessarily disclosed in the retail price. 

When making comparisons across the 
Atlantic, one should also make allowances 
for the many intangible values which accrue 
from a long-established and sophisticated 


society. 


R. G. FULLER 


Hudson, P.Q., 
December 10, 1959. 


BEATING INFLATION 


Sik,—In your issue of August 14, 1959, 
you make an interesting comment on “ Beat- 
ing Inflation by Lowering Prices,” and you 
are eminently quotable in saying “ economists 
do not know how to control an economy,” 
and that none of the proposals of the Council 
on Prices “ seems to have been particularly 
successful in preventing inflation.” You 
seem to have assumed that economists have 
an ethical purpose to recommend a “ good 
and just’ course of action. However, 
leading professional economists are interested 
in becoming part of the ruling clique, and 
they have a desire for the economy to need 
planning (by them, of course). A just self- 
balancing economy with strong tendencies to 
full employment and more productivity 
without inflation would not suit them at all ; 
they would be out of a job, and they, there- 
fore, prefer a confused, complicated system 
with plenty of arbitrarily added traps, so 
that their expert hands may continually be 
needed at the control. 

On the other hand, many economists are 
not in line for the ruling class and they are 
paid, subsidised or otherwise controlled 
indirectly by people or institutions which 
are concerned with retaining certain privi- 
leges. An economist is a “ mercenary,” 

e must be wary both as an adviser and as a 
teacher to see that some “dangerous ” 
ideas are kept submerged and unclarified. 
Hence, the popularity of that superb camou- 
flager, Keynes, in the west, and profound old 
confusers, Marx and Engles in the east. 
Keynes was right in saying that unemploy- 
ment could be prevented by inflation, 
although he did not use that term. He did 
not advertise that, in the long run, prices 
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and wages would rise continuously. Keynes 
offers the choice: communism or steady 
inflation. Most professional economists 
merely suggest arbitrary interference to treat 
the symptoms of the disorder, and they avoid 
fundamentals. 

Although there may be others, the biggest 
hindrance to productivity, efficiency and full 
employment is the discouragement to labour, 
enterprise and commerce which results from 
taxation. The taxation system can be 
changed so that it encourages enterprise, 
efficiency, and the optimum use of resources 
and labour. This could readily be done by 
greatly reducing taxes on labour, exchange 
and capital (i.e. income tax, sales tax, 
profits tax, &c.), and obtaining revenue by a 
heavy uniform tax on the value of all land 
sites. This is quite practical, as has been 
shown to considerable extent in Australia, 
New Zealand, Denmark, Jamaica, &c., 
although in these countries there are specula- 
tors who are interested in removing such tax. 

Site value taxation reduces the price of the 
taxed item, it is not inflationary. The tax 
cannot be passed on without passing on the 
equivalent amount of service and it would 
allow reduction of the other taxes which do 
raise prices and are inflationary. A change to 
taxing site value is therefore double-barrelled. 
The reduction in prices of goods would occur 
without a reduction in wages or in the profits 
of true capital investment. The tax encour- 
ages owners to use sites to the full, or to let 
someone else use them efficiently. This is a 
continuing stimulus to full employment 
(without inflation). It may be claimed that 
this is socialisation of land. However, the 
socialisation” is only of the privilege of 
owning the title ; it is not nationalisation ; 
the tax would in no way interfere with the 
way the privilege was used. It merely makes 
it economically difficult to own sites without 
using them fully. Idle land would no longer 
be “‘ used” for speculation or as a hedge 
against inflation. 

In any Case, existing taxes are just as much 
‘ socialisation,” for they socialise human 
effort and confiscate the return for thrift and 
enterprise. It is surely better (economically) 
to tax privilege than to tax productivity. 
The ownership of a privilege is unproductive 
and is of no virtue. When a privilege is 
taxed, it is transferred to the whole of the 
community. The cost of the privilege is 
thus removed from the price structure. This 
would strengthen the nation in the competi- 
tion for oversea markets. Space forbids 
detailing with other favourable characteristics 
of site-tax over other taxes except to mention: 
cheap to assess and collect, no clerical work 
for payer, impossible to evade, fully secured, 
directly proportional to privilege received, 
and accords with ability to pay. 

Because many of us have a small amount 
of privilege in site owning, we are frightened 
to lose it, even though we would gain much 
more by lower prices and better returns from 
wages and salaries, and from enterprise 
investments, and by more efficient produc- 
tion. This would be particularly the case 
with professional engineers, and others who 
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get their living mainly by providing labour 
and skill. 
S. S. GILCHRIST 
Sydney, 
Australia, 
December 14, 1959. 


COPPER AND BRASS TUBE MILL AT 
NEW MILFORD 


SiR,—In your issue dated October 30, 
mention was made on page 534 of a copper 
and brass tube mill at New Milford. Much 
of this equipment was provided by Blaw 
Knox/Aetna Standard Engineering Company 
and your readers may care to know that The 
Head Wrightson Machine Company, Ltd., 
are the exclusive licensees for the sale and 
manufacture of Blaw Knox/Aetna Standard 
equipment in the United Kingdom. 

W. C. PATERSON, 
Chief Publicity Officer, 
Head, Wrightson and Co., Ltd. 
Ship House, 
20, Buckingham Gate, 
London, S.W.1, 
December 7, 1959. 


FREE-PISTON GAS TURBINE 
DRAUGHT 

Sir,—I_ have read with great interest 
Mr. S. B. Jackson’s paper in THE ENGINEER 
datgd November 27, 1959, pages 692-696. 
His method of combining gas generators, a 
gas turbine or turbines and a steam turbo- 
alternator is ingenious, but I find some of the 
details rather surprising. 

For recovery of heat in boiler flue gas 
below the datum of 320 deg. Fah. he pro- 
poses to generate saturated steam at 55 Ib per 
square inch gauge and to give this 50 deg. 
of superheat in a separately-fired super- 
heater. I do not know what condition he 
assumes for the main steam flow at this 
pressure, but if the addition of 3-5 per cent 
in a saturated condition is not acceptable, it 
would seem simpler to obtain the desired 
superheat from the gas at entry to the main 
economiser. This would, according to my 
calculations, provide the stated quantity of 
28,900 Ib per hour at 350 deg., the tempera- 
ture of gas leaving the main economiser 
falling to 315-5 deg., but that leaving the 
recuperator remaining at 200 deg. Fah. 
Adjustment of the recovery ratio, as between 
the economiser and the recuperator, would 
enable the chosen intermediate gas tempera- 
ture of 320 deg. to be restored. 

The presentation of total generation cost 
on a basis of steam side output alone is 
puzzling ; if the cost for the combined 
cycle is plotted on the, to me at least, more 
logical basis of total station output, there 
would seem to be no significant difference 
between the two curves, the conclusion that a 
ISOMW station is more efficient than a 
120MW station occasioning no very great 
surprise. The case for the combined cycle 
would thus appear to rest on qualitative 
grounds. Examining these, it would appear 
that the argument in favour of standard 
small gas turbines could well be applied to 
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the gas-turbine alternator, which could be 
divided into five self-contained units each 
served by a group of seven free-piston 
generators. No spare generators would then 
seem necessary, after-burning corresponding 
to 25 per cent increased output providing the 
standard power of, say, 28,800kW from four 
units. A forced draught fan taking about 
[SOkW would supply the balance of the 
boiler air requirement. All normal auxiliary 
drives, including the steam turbo-alternator 
barring gear, would be electrical and would 
seem to lie within the capacity of one gas- 
turbine alternator unit. 

T. C. S. PomnTon 

Northwich, 

Cheshire, 

December 15, 1959. 


Book Reviews 


Jane’s Fighting Ships, 1959-1960. Edited 
by R. V. B. BLACKMAN. Sampson Low, 
Marston and Co., Ltd., Potter Row, 


Great Missenden, Bucks. Price 105s. 
IT is many years since naval building pro- 
grammes aroused keen interest because of the 
effect they would have on the comparative 
strength of the world’s navies. None the less, 
year after year, in each edition of ** Jane's ” 
there are a substantial number of new photo- 
graphs, technical data and descriptive notes, 
for which the large building and conversion 
programme of the United States Navy is 
to a considerable extent responsible. As in 
previous years, the publishers in their fore- 
word summarise the principal changes in 
each navy and give their views on the types 
and roles of the ships now building and which 
will be built in the future. Casting doubts 
on Mr. Krushchev’s statement that Russia 
is to scrap 90 per cent of her cruisers, the 
foreword emphasises the views we have our- 
selves expressed on Soviet naval policy but 
omits to explain why. “* The Soviet leaders 


believe they have the numbers and types of 


ships to cut the Atlantic lifeline, deny Britain 
and the United States the control of the seas off 
Europe and Asia and induce N.A.T.O. to 
call a halt to any hostile operations.” This 
clearly makes sense in a major war developing 
from a local war overseas. But N.A.T.O. 
defence policy is based on a major war 
fought in Europe with H-bombs against 
which—as is rightly emphasised in the 1957 
Defence White Paper—there is no adequate 
protection for the people of this country. 
Indeed, after studying the United States 
section of ** Jane’s’—which occupies about 
one-quarter of the book—the reader will be 
unfavourably impressed with the difference 
in the defence outlook between our two 
nations. Despite the vast numbers of U.S. 
carriers and cruisers, Britain is only able to 
contribute two ships in each of these cate- 
gories to the defence of the sea routes in the 
wide oceans. 

The disparity in the strength of the two 
navies is Clearly shown in a new and valuable 
feature of this volume which gives a two-page 
table of the numerical strength of all navies. 
Though the United States Navy intends to 
equip its future ships with nuclear-power 
plants, it is hardly possible to concur in 
** Jane’s ’”’ forecast that ** all major warships 
can be expected to be nuclear-powered within 
ten years.” Nor in the statement that the 
strategic advantages of such ships are 
* staggering.” Nuclear-power plants have 
certainly revolutionised both the offensive 
and defensive capabilities of the submarine. 
But the advantage to a surface warship lies 
mainly in her greatly increased endurance at 


THE ENGINEER 


high speed. Having regard to the time taken 
to build large warships at the present time— 
and to Britain’s defence policy—can anyone 
imagine that our seven carriers and three 
‘* Tiger’ class cruisers will be replaced by 
nuclear-powered vessels by 1970? On the 
other hand, with the new emphasis in the 
United States on mobile deterrent missile 
launching platforms, the forecast made of 
forty ‘* Polaris’’ submarines by 1967 is 
probably accurate, though each of them costs 
at present no less than £38,000,000 ! Nine 
of the thirty-three nuclear-powered sub- 
marines already built, building or authorised, 
are of this type. But in pointing out that, 
fourteen years after the end of the war, 
Britain does not yet possess one nuclear- 
powered submarine, nor one operational 
guided missile ship, ‘* Jane’s” seems to 
forget the cost of these ships and, above all. 
the basis of British defence policy. Unless 
that policy is changed, the taxpayer will not 
be encouraged to provide new ships for a 
localised campaign overseas. 

The publishers’ comments on cruisers are 
logical and of great value. Though the main 
threat now comes from below and above the 
sea, the cruiser is a self-contained fighting 
unit and is the only class of vessel capable of 
protecting a carrier against surface ship 
attack and of identifying and dealing with 
an armed raider reported by her aircraft 
100 miles away. Nor must it be forgotten 
that existing guided missiles with which 
United States cruisers and the new British 
fleet escort destroyers are being equipped 
are anti-aircraft missiles. The surface war- 
ship’s main armament is still her aircraft or 
her guns. “ Jane’s” might well have 
emphasised this point, in view of the growing 
tendency to belittle the value of the aircraft 
carrier. 


The Russian section confirms the view 
already admitted by high ranking 
Soviet naval officers—that Russia, after a 


pause in constructing underwater vessels, is 
now building nuclear-powered submarines, 
though their size—only 3000 tons, according 
to ** Jane’s ’*’—suggests that they are not of 
the ballistic rocket launching type. The 
Netherlands section in this volume is of 
particular interest. But one would like to 
have heard more about the two 1240-ton 
submarines under construction at Rotterdam 
‘** with electric propulsion on the surface ”— 
presumably diesel-electric—‘and with a triple 
hull permitting greater diving depth.” Two 
others—originally of the same design—are 
to be converted to nuclear propulsion. 


The Concise Encyclopedia of World Railway 
Locomotives. Edited by P. RANSOME- 
WALLIS. Hutchinson and Co. (Publishers), 
Ltd., 178-202, Great Portland Street, 
London, W.1. Price 50s. 

Nine authors have contributed to this 5]2- 

page book, which succeeds in presenting an 

overall picture of railway motive power of 
much value to the general reader. There are 
some differences of method between the 
various chapters, and only that on the 
construction and design of the reciprocating 
steam locomotive is in alphabetical encyclo- 
pedia form, but all chapters are subdivided 
in a way which should help in finding a 
wanted piece of information. The merit of 
the book in comparison with many works 
on railways for general consumption lies 
in its numerous annotated drawings ; those 
on mechanical and hydraulic transmissions 
for diesel traction will be particularly wel- 
come. The steam locomotive drawings, also, 
are a useful source of reference, for how many 
of the railway enthusiasts who debate loco- 
motive performance so hotly could draw a 
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firebox with thermic syphons, or a modern 
smokebox interior, if challenged? It is a pity, 
however, that the chapter on “ Electric 
Motive Power ” contains no circuit diagrams 
or details, and only two drawings of any 
kind, both relating to the somewhat uncon- 
ventional ** 16500’ class By-B, of the French 
National Railways with its variable gear ratio. 
A place should have been found here or in 
the diesel section, at least, for a drawing of 
that much-quoted but rarely-visible object, 
the axle-hung, nose-suspended _ traction 
motor. 

Chapter I on “ Diesel Railway Traction,” 
by J. M. Doherty, consists of sections on 
engines, transmissions, locomotives, _rail- 
cars and trains, and miscellaneous equip- 
ment. It is followed by a review of diesel 
traction in North America by David P. 
Morgan, which concludes by summarising 
the activities of the various locomotive 
manufacturers in the United States and the 
diesel operating practices of the railways. 
F. J. G. Haut, the author of the chapter on 
** Electric Motive Power,” is well known for 
his researches in electric locomotive history 
and traces significant events in the develop- 
ment of electric traction from 1879 to the 
present day. He brings the story up to 
times as recent as the Paris—Lille electrifica- 
tion of the French National Railways and 
the Kent Coast scheme of the Southern 
Region. 

The steam locomotive is the subject of 
five chapters dealing with its principles, 
construction, design practice in various 
countries, testing, and operation in traffic. 
C. R. H. Simpson, the first of the six authors 
in this section, follows his useful encyclo- 
pedia mentioned already with a further 
alphabetical part on steam locomotive ex- 
periments, in which the reader may look 
under headings such as boilers, compounding, 
valves, and so on for brief accounts of the 
less familiar forms taken by these com- 
ponents from time to time. Other con- 
tributors on the steam locomotive are 
H. M. Le Fleming, S. O. Ell, O. S. Nock, 
G. Freeman Allen, and P. Ransome-Wallis 
(the editor). Some celebrated runs with 
steam power are recalled by O. S. Nock 
writing on the steam locomotive in traffic, 
where sub-sections entitled ‘* Psychology in 
Running’ and “ Allocation of Engines to 
Crews,” remind us of the human factors 
which give steam locomotive performance 
its variety and fascination. 

In the concluding chapters the editor 
writes On unconventional motive power and 
the gas turbine in railway service. A mis- 
placed footnote confuses the Brown-Boveri 
locomotive of 1943 with the Metropolitan- 
Vickers design of 1951 which was rebuilt in 
1958 as a 25kV a.c. locomotive for crew 
training. A very brief concluding section 
on free-piston gas generators deserves ampli- 
fication, for only a small proportion of the 
readers of a book such as this can be expected 
to understand the term. There are 128 half- 
tone plates, some comprising three or four 
pictures On a page, and sixteen full-page 
plates in colour. A section of biographies 
of famous locomotive designers is followed 
by notes on wheel arrangements, a glossary 
of English and American railway terms, 
and a bibliography. 


Proceedings of a Symposium on the Strength 
of Concrete Structures. London, May, 
1956. 697 pages. Cement and Concrete 
Association, 52, Grosvenor Gardens, 
London, S.W.1. Price 100s. 

IN the last fifteen years increasing interest 

has been shown in the failing load conditions 

of reinforced concrete structures. This has 
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perhaps been sparked off by Professor J. F. 
Baker's researches into the failing load of 
steel structures. The two problems have 
certain similarities, but, of course, many 
differences, particularly after yield has been 
reached. This interest has been stimulated 
by the growing awareness among engineers 
that they have little idea of the real strength 
of a structure and that the failing load very 
rarely bears any relationship to the load 
the structure has to carry in its normal life. 
The symposium, of which this book is the 
record, was held to provide a forum for the 
exchange of ideas on the subject. 

It was divided broadly into five sections 
although some overlapping occurred. In 
the first section one paper was devoted to a 
fundamental and critical analysis of the 
design loads generally assumed for buildings 
and their relevance to practice. Very often 
design loads far in excess of actual loads are 
assumed and great economy in design may 
be found by further research in this field 
without looking in any other direction. In 
this section, too, is an interesting paper which 
is devoted to a statistical analysis of all the 
factors which will influence the probability 
of failure, ic. the strength of the concrete 
and steel, the applied load and their devia- 
tion from nominal values. The application 
of this method to a building in Stockholm 
reduced the amount of steel by 30 per cent. 
The discussion on these papers was very 
limited and indicates that few engineers are 
yet prepared to apply statistics to their 
problems. This undoubtedly, however, will 
have to be one of the future approaches. 

The second section is devoted essentially 
to the ultimate strength of single members. 
The papers, although they are adequate 
presentations of the problems, add little to 
already published data and their analysis, 
and in fact the results have been largely 
incorporated in codes of practice. There is 
one exception, that dealing with torsion. 
This paper takes us a little on the way, but 
also reveals how much more has still to be 
learned. 

In the third, and probably the most inter- 
esting, section the authors of the papers 
have attempted to come to grips with the 
intractable problem of continuous frames, 
both determinate and indeterminate. These 
excellent papers by Professors A. L. L. Baker 
and P. B. Morice and M. Guyon carry the 
subject a great deal further, even if the 
experimental data are a littlke meagre. M. 
Guyon’s paper is well up to the standard 
which we now expect from this eminent 
French engineer. The discussion in this 
section is excellent and the best in the whole 
book. 

The fourth section is 
excellent research papers, 





devoted to three 
one on concrete 


walls, one on dynamic loading and one 
on bridge decks. The first two contain 


valuable data which are presented here for 
the first time. In the last section the appli- 
cation of ultimate load theory to codes of 
practice is discussed, but this has been over- 
taken by events in that the codes have now 
been published. 

The whole makes an interesting book and 
contains a large amount of useful informa- 
tion. It is, of course, a pity that three and a 
half years have elapsed since the conference, 
but this appears to be the fate of the records 
of such symposia these days. One does 
wonder whether the time to produce and the 
cost could be cut down if a great part of the 
discussion could be omitted. The reviewer 
would like to suggest that the discussion 
which occasionally appears to be com- 
pletely irrelevant could be submitted to an 
independent committee to judge whether it 
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should be included in the official record. 
Although the papers are valuable a great 
part of the discussion (except where noted) 
is of little account. 


Experimentelle Untersuchungen an geraden 
und gekriimmten Diffusoren. By H. 
SPRENGER. Mitteilungen aus dem Institut 
fir Aerodynamik an der eidgendssischen 
technischen Hochschule in Zurich. No. 
27. Ziirich: Verlag Leemann, Arbenz- 
strasse 20, Ziirich 34. Price Sw.Fr.17. 

As regards the details of the behaviour of 

diffuser sections in pipes and ducts, a good 

deal of clarification is still required in a 

field in which the mathematical difficulties 

severely hamper a _ theoretical approach. 

The present work is concerned  experi- 

mentally with the flow patterns and pressure 

conversion in diffusers, much attention 
being paid to an accurate definition of the 
experimental conditions. A 12kW_ open 
current wind tunnel was used and measure- 
ments were extended to Re=8 10°. At 
Mach numbers up to 0-3 the flow could be 


regarded as _ incompressible. Fourteen 
straight and curved diffusers with inlet 
diameters of 10cm were employed. Ten of 


these had the same axial distributions of 
cross-sections. The basic form was a 
straight circular conical diffuser of 8 deg. 
total vertex angle and an area ratio of | : 4. 
The other nine diffusions were derived by 
curving the axis to a varying extent, and by 
area-preserving affine transformations of the 
circular section into non-circular shapes. 
These diffusers were similar to the draught 
tubes of water turbines and diffuser passages 
of pumps and blowers. In the region 
where the conversion of flow velocity into 
pressure begins, conditions were investi- 
gated with the aid of a short precision 
diffuser. The results were compared with a 
straight conical diffuser of 6 deg. total 
vertex angle and a pipe with sudden expan- 
sion of cross-section. Ways of improving 
the efliciency of conversion of kinetic energy 
into pressure which were investigated include 
boundary layer suction, generation of arti- 
ficial secondary flows and the method of 
separating the decelerating and bend sec- 
tions. A procedure due to Professor 
Ackeret for calculating straight diffusers 
with turbulent flow was here employed for 
the first time. The investigation is to be 
continued to include measurements of tur- 
bulence and cases of compressible flow. 


Books Received 


County Borough of Grimsby Official Guide. Batiste 
Publications, Ltd., 20, Bedford Street, London, 


W.C.2. 
Colliery Year Book and Coal Trades Directory, 
1959. fliffe and Sons, Ltd., Dorset House, Stamford 


Street, London, S.E.1. Price 40s. 

A Short History of Scientific 
C. Singer. Oxford University 
Warwick Square, London, E.C.4. 

Lehrbuch der Hochspannungstechnik. By G. Lesch. 
Springer-Verlag, Berlin-Wilmersdorf, Heidelberger 
Platz, 3, Western Germany. Price DM.39.60. 

The World's Lighthouses before 1820. By D 
Alan Stevenson. Oxford University Press, Amen 
House, Warwick Square, London, E.C.4. Price 63s. 


Heizél-Handbuch fiir Industriefeurungen. By W. 


Ideas to 1900, By 
Press, Amen House, 
Price 35s. 


Hansen. Springer-Verlag, Berlin-Wilmersdorf, 
Heidelberger Platz 3, Western Germany. Price 
DM.31.50. 

The Elements of Determinants, Matrices and 


S. Austen Stigant. 


Engineers. By 
Ltd., 16, Maddox 


Macdonald and Co. (Publishers), 
Street, London, W.1. Price 60s 

Grosse Dampfkraftwerke Planung, 
Bau. Vol. 1: Kraftwerksatlas. By K. Schroder. 
Springer-Veriag, Berlin-Wilmersdorf, Heidelberger 
Platz 3, Western Germany. Price DM.192. 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


ENAMELLED COPPER CONDUCTORS 
(ENAMEL WITH POLYESTER BASE). PART 1: 
ROUND WIRE 
No. 3160: Part 1: 1959. Price 8s. 6d. This 
publication extends the range of British Standards 
for enamelled winding wires to include enamels based 
on terephthallic acid polyester resins, which are 
generally suitable for higher operating temperatures 
than those of the polyvinyl acetal type covered by 
B.S. 1844. The requirements in the standard are 
similar to those specified in B.S. 1844 : Part 1, but 
some of the test temperatures are 30-50 deg. Cent. 
higher. The range of wire sizes standardised extends 
from 0-002in diameter to 0-16in diameter. Four 
standard thicknesses of covering are provided over 

most of this range. 


HIGH STRENGTH FRICTION GRIP BOLTS 
FOR STRUCTURAL ENGINEERING. PART 1 : 
GENERAL GRADE BOLTS 

No. 3139: Part 1:1959, Price 7s. 6d. This 
thirty-two-page publication provides for one grade 
of quenched and tempered high strength friction grip 
hexagon head bolts and for their associated nuts 
and washers. Dimensions are given for a range 
of nominal sizes from }1n to 14in inclusive, and data 
in the tests are “ keyed”’ to annotated diagrams. 
Mechanical properties are specified, as are tests, 
inspection procedure and marking provisions. The 
designation “ high strength friction grip bolts’ has 
been adopted to distinguish the product from other 
types of high tensile bolts by indicating the mode of 
application. 


MECHANICAL TESTING OF STEEL AT 
ELEVATED TEMPERATURES. PART 3: 1959 : 
NON-INTERRUPTED CREEP TESTING ; PART 
4:1959: INTERRUPTED CREEP TESTING 

No. 3082. Price 4s. each. These new Parts 3 and 4 
of the series of standards which will deal with the 
mechanical testing of steel at elevated temperatures 
are based on the work undertaken by Technical 
Committee 17 * Steel *’ of the International Organisa- 
tion for Standardisation. In both parts, definitions 
of gauge length, stress and permanent percentage 
elongation are followed by requirements for the test 
piece. The methods for the determination of creep 
strain are given, as are the temperature limits within 
which the heating apparatus must operate; the 
methods of measuring temperature are also specified. 
Other requirements deal with accuracy of the testing 
machine, axiality of loading, the correct functioning 
of the extensometer, temperature and creep readings 
and the presentation of the results. 


IT-BARS (UNIVERSAL, HEAVY FLANGE AND 
LONG-STALK) 

Supplement No. 1 (1959) to B.S. 4A (1934). Price 
Ss. The primary object of this supplement is to 
specify Universal T-bars cut from the Universal 
beams and column sections published in B.S. 4B. 
When this supplement and B.S. 4B were prepared it 
was felt advisable to incorporate in them requirements 
for the broad flange beams and the T-bars 
previously specified in B.S. 2566. Hence, the supple- 
ment deals also with the heavy flange T-bars and 
the long-legged T-bars (now called long-stalk 
T-bars) originally covered in B.S. 2566, which is 
now withdrawn. A new method of designating the 
various sections has been adopted. Previously, 
British Standard sections were designated by letters 
and numbers which were quite arbitrary, but experi- 
ence has shown that this method is rarely used in 
industry, the sections usually being designated by 
their leading dimensions. It was therefore decided 
to follow the common practice and a section is now 
designated by its nominal size in inches and its weight 
per foot in pounds. The supplement specifies not 
only the dimensions of the sections, but also pro- 
perties such as moments of inertia, radii of gyration, 
elastic moduli and plastic moduli. 


METHODS OF TESTING VULCANISED 
RUBBER : PART A.20, DETERMINATION OF 
HARDNESS (MICRO-INSTRU MENT) 

No. 903 : 1959. Price 3s. The use of a micro- 
instrument for the testing of small and thin test 
pieces is the point which distinguishes this part of 
the revised B.S. 903 from the standard hardness test 
specified in Part A7 of the same standard. The 
micro-hardness test—applicable to samples down to 
Imm thickness—is, in fact, a ** scaled-down ”* version 
of the test in Part A7. 

After an explanatory note, separate sections of the 
publication deal with test piece, apparatus, procedure, 
temperature of test, and form of report. The 


standard concludes with a table for the determination 
of hardness in British Standard and International 
Rubber Hardness degrees for instruments calibrated 
in millimetres. 
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Measuring, Classifying and Counting 


Wheel Loads of 


By J. J. 


Moving Vehicles 


TROTT, B.Sc., A.Inst.P.,* and P. J. WILLIAMSON, B.Sc.* 


4n apparatus has been developed which automatically weighs vehicles as they move 
along the road at normal speeds and counts the number of wheel loads in predeter- 


mined weight groups. 
road and supported on four load cells. 


The equipment consists of a weighbridge installed in the 
The strains produced in the load cells by 


a vehicle crossing the weighbridge are measured by resistance strain gauges, the 


output of which is fed to a reflecting galvanometer. 
meter is proportional to the load applied to the weighbridge. 


The deflection of the galvano- 
The optical system 


of the galvanometer is so arranged that it can be used to classify the loads. 


N investigating the performance of a 

road pavement it is necessary to know 
how many vehicles have travelled along the 
road since completion of construction and 
the magnitude of their wheel loads.  Esti- 
mates of these data are sometimes made by 
surveys lasting for, say, a week and repeated 
at intervals during the life of the road. Until 
recently, in surveys carried out by the Road 
Research Laboratory the number of vehicles 
passing an observation point were counted 
manually and the vehicles were classified 
into weight groups by estimating weights 
from certain easily visible characteristics, 
such as the number of axles and the arrange- 
ment of the wheels. The weights associated 
with each class of vehicle were obtained by 
stopping and weighing a number of those in 
each group. The method was laborious and 
impeded traffic, and was subject to errors 
outside the control of the operators. In 
consequence, the Laboratory has now 
developed equipment which automatically 
weighs vehicles as they move along the road 
at their normal speeds and counts the 
number of wheel loads in predetermined 
groups. 

This article describes the apparatus, indi- 
cates the difficulties encountered, and sug- 
gests ways of overcoming those associated 
with the equipment. The apparatus has 
been used to count and classify the traffic 
travelling northwards over the Laboratory’s 
full-scale experimental sections on the Great 

* Road Research Laboratory, Department of Scientific and 
Industrial Research 


North Road (A.1) at Alconbury Hill, 


Huntingdonshire. 


AMERICAN WORK 


In 1952, the American Bureau of Public 
Roads published a report! on the develop- 
ment of a weighbridge for weighing vehicles 
in motion. The weighbridge consisted 
essentially of a platform set level with the 
road surface and supported on four load cells 
giving an electrical signal proportional to 
the load applied to the weighbridge. The 
signal was observed on an oscilloscope and 
the observer counted the number of times 
the cathode-ray spot was deflected beyond 


weights. Some of the oscilloscope deflec- 
tions were photographically recorded. When 
the equipment was produced commercially, 
the electrical signal from the load cells 
operated a pen recorder, the paper roll of 
which was set in motion when a vehicle 
approached the weighbridge : this gave long 
lengths of record with thousands of deflec- 
tions per day to be measured when a survey 
was made on a busy road. 


DESIGN OF R.R.L. APPARATUS 

The equipment is in two separate units : 
(1) the weighbridge, which is installed in the 
road at the point at which measurements have 
to be made, and (2) the weight-classifying 
and counting equipment which is moved 
from site to site as surveys are required. 

The equipment must have a sufficiently 
low current consumption to permit opera- 
tion from batteries, because experimental 
road sites are usually far from the electric 
mains.» Economy in power consumption is 
achieved by using a recording system of 
limited resolution whereby all wheel loads 
are classified into ten groups, and by using 
transistors in the circuits operating electro- 
magnetic registers. Classification of the 
weights is achieved optically, thus avoiding 
voltage comparison techniques involving 
additional circuits. 

The transverse distributions of traffic 
recorded in the manual surveys indicated that 
a weighbridge platform 6ft long extending 
from lft to 7ft from the kerb would carry a 
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Fig. 1—Section through weighbridge pit showing method of supporting the platform 
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pairs of wheels in cases where there are twin 
wheels at each end of an axle. A width of 2ft 
(measured along the length of the road) 
would provide an electrical signal of sufficient 
duration to operate the classifying and count- 
ing circuits. Some vehicles have twin axles 
5ft to 6ft apart. When the distance apart 1s 


Sft, and the vehicle is travelling at 40 m.p.h., 
the time interval between the passage of each 
axle 


is 0-085 second, while the interval 








Fig. 2—Weighing platform and pit at the Alconbury Hill site 


between the wheel on the first axle leaving the 
weighbridge and the second wheel coming 
on to it will be about 0-050 second. It 
is essential to weigh such wheels separately ; 
thus the width of the platform must be 
restricted to 2ft in order to provide adequate 
separation of the electrical signals, and 
recording equipment is needed capable of 
classifying and counting electrical signals 
about 0-050 second apart. That this has 
been achieved in the Road Research Labora- 
tory apparatus has been confirmed experi- 
mentally. 

The weighbridge platform is designed to 
carry loads of up to 20,000 Ib on a single 
wheel. It consists of a main rectangular 
frame of 6in by 3in_ I-section with 
lateral stiffeners of +in steel plate. The frame 
is covered with three sections of #in steel 
plate. Fig. | shows a section of the platform 
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which is supported on four load cells, one 
at each corner. Static compression of the 
load cells was found necessary for satisfactory 
operation, and this is achieved by the spring 
shown in Fig. 1. There are three such springs 
and their positions are shown in Fig. 2, 
which also shows the platform before instal- 
lation with the two outer sections of cover 
plate removed to give access to the load-cell 
housings at each corner. The total depth 
of the platform is 
74in and it requires a 
concrete-lined pit 7jin 
deep. 

The concrete below 
the floor of the pit is 
heavily reinforced and 
the seatings of the 
load cells are carried 
on a frame of 2in by 
2in by jin steel angle 
bonded to the reinforce- 
ment and embedded 
in the concrete. This 
frame also carries three 
screwed sockets for 
the studs which are 
used to locate the plat- 
form in the horizontal 
direction and_ also 
carry the springs for 
applying downwards 
precompression to th: 
ioad cells. The 
upper edges of the 
concrete pit consist of 
3in by 3in by gin steel 
angle. 

Ihe weighbridge platform rests on four 
load cells of beryllium-copper, each designed 
to carry a load of 25,000 Ib without permanent 
deformation. They consist essentially of 
cylinders 3in long by lin diameter, bored out 
to give a cross-sectional area of 4 square 
inch. Hardened steel caps are provided at 
both ends (see Fig. 1) to transmit the load 
uniformly to the cell. Fig. 3 shows a load 
cell with one end cap removed to show the 
end of the beryllium-copper cylinder. 

The outer cylinder, shown in Fig. 3, is a 
protective sheath of */¢,in thick brass sheet. 
The space between the sheath and the load 
cell is filled with waterproofing wax. To 
provide for a possible slight misalignment 
of the top and bottom seatings of the load 
cell, the load is transmitted to the cell through 
a jin diameter steel ball at each end (see 
Fig. 1) and the platform can be levelled by 
raising or lowering the upper seating which 
is screwed into the load-cell housing. 


LOAD MEASUREMENT AND CLASSIFICATION 
Strains produced in the load cells by a 

vehicle crossing the weighbridge are measured 

by resistance strain gauges attached to the 

surface of the beryllium-copper cylinders 

with Araldite D adhe- 

sive. The output from 

the strain gauges was 

to be fed without 

amplification direct to 

a galvanometer of 50 

ohms resistance; thus 

it was necessary to use T, 

strain gauges of resist- 

ance roughly equal to 

that of the galvano- 

meter and capable of 

carrying high current ; 

to give maximum 

sensitivity. For these 

reasons, foil resistance 

strain gauges are used 

having a_ resistance 

of 55 ohms. Four 
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Fig. 4—The bridge circuit connections of the load cell 
Strain gauges 


Strain gauges are cemented to each load 
cell, two parallel to the axis of the 


cylinder and two perpendicular to it, so 
that, under load, two gauges are in com- 
pression and two in tension. The sixteen 
gauges are connected to form a resistance 
bridge, as shown in Fig. 4. The bridge is 
supplied from a battery, the voltage of the 
supply being adjustable and determining the 
load range of the weighbridge. The output 
of the resistance-bridge network is fed to a 
reflecting galvanometer with a deflection 
time, under conditions of critical damping, 
of 0-013 second, which is adequate to 
respond to the short electrical pulses gene- 
rated by moving vehicles. The deflection of 
the galvanometer is proportional to the load 
applied to the weighbridge. 

[he optical system of the galvanometer is 
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Fig. 5—Optical system of load classifying apparatus 


shown in Fig. 5 and is used to classify the 
loads. Light from the lamp S is reflected 
by the galvanometer mirror G and the fixed 
mirror M and is formed into a narrow band 
by the cylindrical lens L. When the galvano- 
meter is deflected, the band of light sweeps 
across the line of ten photo-electric cells P. 
A sharp leading edge is given to the band of 
light by the straight edge EF, placed so that 
its image lies in the plane of the photo- 
electric cells. Each photo-electric cell is 
connected to a switching circuit, as shown in 
Fig. 6. When the photo-electric cell 7), a 
photo-transistor, is illuminated, a voltage 
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Fig. 6—Photocell and trigger circuit connections 
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Fig. 7—Oscillograms produced by a vehicle in testing 
the response of the system to dynamic loads 
pulse is applied to the transistor T,, causing 
the current through the high-speed relay D 
to be cut off for a period of time dependent 
on the values of the capacitance C and the 
resistance R. This closes the contacts of 
the relay D and completes the circuit through 
the high-speed electromagnetic register \. 
Thus, every photo-cell illuminated by the 
deflection of the galvanometer causes a 
register to operate, and the number of wheel 
loads in any class is given by the difference 
of the readings of the two registers corres- 
ponding to the weight limits of the class. 
The wheel load at which a register operates 
is controlled by the lateral position of the 
photo-electric cell and by the voltage applied 
to the load cells. In the present apparatus, 
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Fig. 8—Apparent variation of weight with vehicle speed 


the photo-electric cells are spaced at regular 
intervals from the zero position of the band 
of light from the galvanometer. The galvano- 
meter lamp is a 12V, 24W, automobile 
headlamp bulb and is the principal drain on 
the electric power supply. The resistance 
bridge and the trigger and counting circuits 
have a combined power consumption of less 
than a watt. 

The accuracy with which the limits of a 
weight group are defined is determined by 
the width of the photo-cell aperture in 
relation to the distance between the apertures. 
The width of the aperture is dependent on 
the intensity of the light received from the 
galvanometer and, with the present optical 
arrangements, the photo-cell aperture is 
in. The distance between apertures 1s 
fin, so that, when the electrical circuits are 
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adjusted to record wheel loads in steps of 


1000 Ib, the maximum error is -+-'/, times the 
weight interval and is +111 Ib. 


CALIBRATION 

A static calibration of the weighbridge 
can be made by loading it by a hydraulic 
jack acting against a loaded trailer, and 
observing the galvanometer deflections corre- 
sponding to readings of the jack load gauge 
for a standardised value of the voltage applied 
to the resistance bridge. The gauge of the 
jack is calibrated against a proving ring. 
This calibration gives data permitting the 
supply voltage to be determined for weight 
intervals of any required magnitude. 


BEHAVIOUR UNDER DyNaAmMic Loaps 

When the weight of a vehicle in motion 
is measured by the technique described in 
this paper, errors of weighing might be 
expected from two main causes : 

(1) Overshoot of the galvanometer spot 
with, possibly, vibration due to vibration 
of the weighbridge platform on its mounting. 

(2) Variation of the effective wheel load 
of the vehicle due to passage of its wheels 
over irregularities of the road surface—this 
might be coupled with rolling and pitching 
of the vehicle so that the mechanical charac- 
teristics of its suspension would affect the 
wheel load. 

To determine the response of the resistance 
bridge and the optical system to dynamic 
loads, the ten photo-electric cells of the 
classifying unit were replaced by a single 
vacuum type emission photo-electric cell 
having a large light-sensitive area. This 
photo-electric cell was connected to a 
cathode-ray oscillograph on which the deflec- 
tion of the cathode-ray spot was proportional 
to the galvanometer deflection. The motion 
of the oscillograph spot 
was recorded photo- 
graphically while a 
test vehicle, a lorry of 
common axle type, ran 
over the weighbridge 
at various speeds. 
| Fig. 7 shows two of the 

records obtained in 
these tests, which were 
made with the weigh- 
bridge platform in- 
stalled in the eastbound 
traffic lane of trunk 
road A.4 outside the 
Laboratory at Har- 
mondsworth. 

The records showed 
| no evidence of over- 
| shoot or of vibration 
of the weighing equip- 
ment. In each test, 
the magnitude of the 
signal due to the vehicle 
was compared with a calibration signal 
produced by switching a standard resist- 
ance in parallel with one arm of the 
resistance bridge. The ratio of the two 
signals was then taken as a measure of 
the apparent weight of the vehicle, and, 
in Fig. 8, such ratios are plotted against the 
vehicle speed, points being given for both 
front and rear wheels. An overall increase 
of 20 per cent occurred for an increase in 
speed from 0 to 30 m.p.h., but the most 
striking features are the maxima at 5 and 30 
m.p.h. and the minimum at 20 m.p.h. These 
variations of effective wheel load are probably 
due to vertical motion of the vehicle arising 
from its passage over a surface irregularity 
on the road leading to the platform. The 
magnitude of the error at any speed probably 
depends on the amplitude of this vertical 
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motion and its phase at the time when the 
wheel crosses the weighbridge. The lower 
part of Fig. 8 shows some of the recorded 
pulses and the variation of waveform with 
speed tends to support this explanation. 

Many years ago Aughtie, Batson and 
Brown? showed that effective wheel load is 
increased by the passage of a vehicle over a 
surface irregularity, and this has been sup- 
ported by recent measurements of subgrade 
stress made at the Laboratory. The results 
obtained with the present apparatus 
emphasise that every effort must be made 
to obtain an even surface on the road leading 
to the platform over a length of, say, 30ft. 
Measurements must be made at each installa- 
tion to see whether variations of effective 
weight with vehicle speed are occurring. The 
magnitude of the variation of weight and the 
speeds at which maxima and minima occur 
may depend on the characteristics of the 
moving vehicle, making it difficult to make 
allowance for such variations in the auto- 
matic weighing and classifying equipment. 
Such fluctuations will doubtless occur during 
the passage of a vehicle along a road and 
will affect the performance of the construc- 
tion under traffic. 

The variation of the force between a vehicle 
and the road due to motion of the vehicle 
on its springs has been studied by Hopkins 
and Boswell® in connection with the U.S. 
Bureau of Public Roads traffic assessment 
programme, and the random errors involved 
in weighing vehicles in motion have been 
attributed to this motion. The American 
experience shows neither a systematic increase 
of error with speed nor the occurrence of 
maxima and minima. 


ZERO Dritt DUE TO TEMPERATURE 
CHANGES 

The temperature coefficient of resistance 
of the foil gauges used in the load cells varied 
from gauge to gauge even though gauges 
selected from a single batch were used. In 
work employing wire resistance strain gauges 
it is customary to use a strain gauge in each 
of the four arms of the Wheatstone bridge, 
as in the present load cells, and this gives 
adequate temperature compensation. When, 
however, each gauge varies by a different 
amount for a given temperature change, 
additional compensation has to be provided. 
Accordingly, all four load cells were con- 
nected together as shown in Fig. 4, and the 
whole bridge network was compensated by 
a pair of coils of copper and constantan 
wound on a brass former. 

When the four load cells and the compen- 
sating coils were placed in an oven, the tem- 
perature compensation of the whole bridge 
network was adequate at rates of change of 
temperature of up to 6 deg. Cent. per hour, 
which covered the rates of change likely to 
be experienced on the road. When, however, 
the load cells were installed in the weigh- 
bridge and situated some distance from each 
other and from the compensaiing coils, the 
temperature compensation was inadequate 
and periodical adjustment of the balance 
became necessary. Fig. 9 shows the zero 
drift, expressed in terms of weight reading, 
which occurred during a period of forty-eight 
hours at the weighbridge installed on trunk 
road A.1l at Alconbury Hill, Hunts. The 
zero drift lagged about two hours behind the 
temperature change. A positive change of 
zero resulted from a rise in temperature and 
caused the weight levels to rise. A rise of 
1 deg. Cent. caused a change in level of about 
60 lb and the zero had to be adjusted 
manually when a set of readings was. made 
during a period of one week during January, 
1958. When the counters are being read at 
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two-hourly intervals, there is no difficulty in 
manual adjustment of the zero, but difficulties 
arise when the equipment has to be left 
unattended for periods of, say, a day or a 


week. . is 
There are obvious advantages in providing 
automatic correction of zero drift in the 
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Fig. 9—The zero drift of galvanometer due to inade- 
quate temperature compensation of the resistance 
bridge 


classifying and counting equipment which is 
transported from site to site. The first of 
the photo-electric cells shown in Fig. 5—that 
is, the cell nearest to the zero position of the 
light beam—-has been used for automatically 
correcting zero drift. Another photo-electric 
cell has been added at the other end of the 
set of ten cells for counting the loads of 
greatest magnitude. The arrangements for 
zero correction are shown in Fig. 10 and 
consist essentially of automatically con- 
trolling the helical potentiometer to hold the 
galvanometer light on the first photo-electric 
cell. When this photo-electric cell is illumin- 
ated, the transistor 7, conducts, a small 
electric motor is energised, and the potentio- 
meter is rotated in such a manner that the 
beam of light from the galvanometer is 
deflected towards zero and off the photo- 
electric cell. The adjustment is made in the 
contrary direction when the beam of light 
moves off the photo-electric cell, and the light 
is held steady with about half of the photo- 
electric cell illuminated. The photo-cell 7, 
is Operated in a “* blacked out ” cdndition to 
control the base bias current of the photo-cell 
7,. Since the * dark current ” of the photo- 
cells varies with temperature in a logarithmic 
manner, 7, provides a correction circuit 
which limits the variation of the “ dark 
current’ of 7, with temperature changes, 
and thus reduces variations in the operating 
point of the relay Rl,. A clock circuit is 
included in order that the zero adjustment 
Shall be made for a period of about twenty 
seconds at intervals of half an hour. This 
arrangement was devised to prevent the 
automatic zero adjustment from interfering 
with the deflection arising from the passage 
of a vehicle across the weighbridge. The 
constancy of the zero hold has been checked 
by continuous recording over a period of 
twenty-four hours during which a reasonable 
change of temperature occurred. 


FURTHER EXPERIMENTAL WORK 


The information given in this article shows 
that the only serious source of error likely to 
occur in weighing and classifying traffic 
with the electronic apparatus will arise from 
the passage of the vehicles over an irregularity 
just before crossing the weighbridge platform. 
It is proposed to carry out further experi- 
ments to determine the magnitude of the 
errors and to assess the quality of surface 
required to minimise them. 


THE ENGINEER 








Dec. 


25, 


1959 











on A ) 2 et 
ie: 
. YG \ a 
{ $ WOkN 6BkN Sikn o— 
12V; 1002 2=—ww—< WA—e3 ——-—«—-{ ) MOTOR an is 
H | MANUAL [| 
- BALANCE | | 
| CONTROL | | 
Saeco A J ye | 
A TIME | | 
4 SWITCH | | 
EDGE OF LIGHT \ —— sabgae 7 
BEAM \ 
\ 3500 cat ion as 3502 
4 Ika | OV 
o——> 
27kn | 
qh ka BIAS 
T; , T3_. = MULLARD PHOTOTRANSISTOR OCP71. Rt 
Ty ........= MULLARD TRANSISTOR 0C71. 
RL; = MOVING COIL RELAY. 470k2 a ae 
RL2, RL3 = HIGH SPEED RELAYS. 6 8kn 
® VALUES SELECTED TO GIVE BEST THERMAL 
COMPENSATION. 5 7 5 Kn DARK CURRENT 
a CONTROL 
"| ar 
| 
| +12V 
2 ~ — 


Fig. 10—Circuit of the apparatus for eeteninde zero sipeinin 


These will comprise tests at various speeds 
at Harmondsworth and other available sites 
using a number of vehicles having different 
mechanical characteristics, to determine the 
magnitude of the errors, and if these tests 
indicate that the errors are appreciable, 
measurements of the surface irregularity 
will be made on the approach sections to 
determine the magnitude of the irregularities 
causing the trouble. A weighbridge will be 
installed in a concrete slab with a surface of 
minimum unevenness and speed tests will be 
made to determine the length of high quality 
surface needed to reduce the speed effect 
to negligible proportions, and also to deter- 
mine the size of the maximum permiss?bic 
surface irregularity. 

The differences between recorded weight 
and actual weight arising from increase of 
vehicle speed are not strictly errors because 
the weighbridge may faithfully record the 
force between the vehicle and the road, and 


it is these forces which will play a part in 
determining the length of life of experimental 
road sections. The recorded weights must 
not, however, be dependent on the nature of 
the road section near the weighbridge installa- 
tion, and it is for this reason that experiments 
are proposed for reducing these errors to a 
permissible level. 
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Extinction of Running Oil Fires 


USE OF WATER SPRAYS 


By D. J. RASBASH, Ph.D., B.Sc., 


A.MA.Chem.E., and G. 


W. V. STARK, B.Sc. 


Many industrial processes use equipment and pipelines containing flammable liquids, 


such as oils, which may be at high temperatures. 


allow fires to develop on metal surfaces. 


The leakage of such oil could 
This hazard is particularly important in 


the electricity generating industry, which uses oil as a medium for cooling trans- 
formers, &c., for controlling the speed of turbo-generators, and for lubricating and 


dissipating heat from their bearings. 


Little systematic information is available on 


which the design of water spray systems may be based to deal with this kind of fire. 
In this note a summary is given of tests on the control and extinction by water sprays 


of fires involving oil pouring over vertical and horizontal banks of steel tubes. 


The 


object of the work was to find how spray properties and fire properties influence 
extinction and to obtain some quantitative information on which the design of 
protective installations could be based. 


EXPERIMENTAL 

N oil fire was established on a bank of 

twenty-one steel tubes each 7ft long, 2in 
in diameter, and weighing 214 1b. The tubes 
were arranged in three rows of seven at 9in 
centres and were braced by struts of slotted 
l4in steel angle. A thermocouple was 
inserted in the centre tube to measure a 
temperature representing that of the tube rig. 
In most tests the tubes were vertical, but in 
some the rig was supported on its long end 
so that the tubes were horizontal. In both 
cases an oi] manifold was used to distribute 


a flow of oil fairly evenly over the tubes. 
Fig. 1 shows the vertical rig with a fully 
developed fire on the tubes. About the rig 
there was a spray nozzle manifold, from 
which nozzles could project spray on to the 
rig in various directions from a distance of 
Sft. There was accommodation for up to 


twelve nozzles to spray downwards and for 
twelve nozzles to spray inwards at various 
angles, 

Seven different designs of nozzle were 
chosen to give sprays with a wide range of 
With all the nozzles 


properties (Table 1). 
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Fig. 1—Fire established on tube rig. Such fires, fed by oil from a suitable manifold, were allowed to 
burn for a predetermined period before water sprays from the rig visible in the picture began to operate 


except one the bulk of the spray was directed 
forward from the nozzles ; sprays such as 
these were called “ directional.” With one 
nozzle, however, most of the spray was 
directed outwards ; the spray from this 
nozzle was called “ non-directional.” In 
most tests transformer oil was used at a flow 
rate of 44 to 64 gallons per minute. Other 
flow rates were tested and experiments were 
also carried out with kerosine and gas oil. 
The tube rig was preheated by small petrol 
fires at the base in a way that ensured that 
when the oil was turned on, it ignited over 
the whole rig. After a given time of burning 
(preburn time) the spray was turned on, 
and allowed to act on the tube rig for forty- 
five seconds while keeping the oil flowing. 


RESULTS 


There was wide scatter in the results, 
partly because the experiments were conduc- 
ted outdoors, and several hundred tests were 
necessary before sufficiently accurate quanti- 
tative relationships could be established. Most 
sprays considerably reduced the overall size 
of the flames, although the amount of flame 
associated with the tubes themselves varied 
considerably with the different sprays. The 


bulk of the reduction of the flames when 
spray was applied took place in the first few 


seconds ; thereafter the change in the size of 


flames was relatively small. 

For a given oil the most important factors 
governing the control and extinction of the 
fires were the rate of flow of water reaching 
the tube rig, and the temperature which had 
been reached by the tube rig before applying 
spray. This temperature increased as the 
preburn time, and also as the oil flow rate 
increased. There was little difference in 
efficiency of extinction between sprays from 
the various directional nozzles, and their 
performance at a pressure of 90 Ib per square 
inch is summarised in Fig. 2 ; this figure also 
shows the temperature reached by the metal 
work after different preburn times. The flow 
rates shown are the total flow rate of water 
which reached the rig, divided by the surface 
area of the envelope that completely enclosed 
the rig. 

As the temperature of the tubes increased, 
the flow rate required to give control and 
extinction of the fire increased, the degree of 
control being defined as the extent to which 
the tube rig was cleared of flames. As long 
as all surfaces on which oil was burning were 
reached by the spray in a reasonably uniform 


TABLE |—Properties of Sprays 


Pressure—50 ib per square inch. 


| | 


Swirl 
Nozzle type - 
Directiona! 
| 
eee — cecal thiimamecisenl ——| 
Spray pattern | Moderately | Peaked | 
| peaked 
ial ‘ ae eels —|—__—__ 
Cone angle 65 48 
Flow rate (gallons per minute) 14-0 15:5 
Nozzle reaction (ib per gallon 0-325 0 363 
per minute) 
Mass median drop size (mm) 0-97 0.99 
Force at obstacle 7ft 6in below! 0-51 0-51 
nozzle (ib per gallon per 
minute) 
Force in air current 6ft below 0 240 0.244 
nozzle (ib per gallon per 
minute) 
Velocity 6ft below nozzle (feet 20-9 26:9 


per second) 
| 


N.B.-—The measurement of the above properties is the subject of a note in preparation 


Impinging jet 
Directional | Non- 
| directional 
Peaked |  Peaked Uniform Uniform Hollow 
$1 | 100 52 98 140 
28-2 26-3 25-7 24-1 22-4 
0 402 0-336 0-330 0-224 0-105 
3-2 1-s 1-3 | 0-68 0-74 
0.49 0-44 0-35 | 0-49 | Too small 
to measure 
0-169 0 156 0.220 0-175 | 0-007 
| 
47-8 38.2 25:4 18-9 | 9-6 


863 


manner, the direction of application of the 
spray did not have a significant effect on the 
extinction of the fire, although more rapid 
cooling of the metal was obtained when the 
spray axes were at an angle to the metal 
surfaces than when they were parallel to 
them. When the rig was surrounded with a 
shroud of spray, only that part of the spray 
impinging directly on the rig contributed to 
the extinction of the fire. Spray reaching 
the rig from non-directional nozzles was not 
as efficient as the same amount of spray from 
directional nozzles. The efficiency of sprays 
also decreased as the pressure decreased ; 
this decrease was large between 50 1b and 
25 lb per square inch, but between 90 Ib and 
50 Ib per square inch was much less appre- 
ciable. A decrease in the fire point of the 
oil brought about a marked increase in the 
flow rate required to extinguish the fire. 


CONCLUSIONS 

It follows that, in protecting with a spray 
installation a risk similar to the tube rig 
used in the present experiments, the most 
important feature must be the direct pro- 
jection of spray on to the metal surfaces 
where oil may burn. The flow rate required 
would depend to a marked extent on the time 
of burning before spray application and 
hence on the efficiency of the detecting system. 
The actual flow rates to be used in any given 
application would depend on the degree of 
protection desired. Thus, if control of the 
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MEAN WATER SPRAY FLOW RATE — 
GAL. MIN.~! FT.~? 
Fig. 2—Control and extinction of oil fires on tube 


rig (transformer oil, flow rate 5-25 gallons per 
minute) 


fire only were required, considerably smaller 
flow rates would be necessary than if the 
installation were expected to bring about 
rapid and certain extinction. 

In the present tests, when using trans- 
former oil, a flow rate of 1-2 gallon 
min“ft-* to the envelope area of the 
tube rig was found necessary to extinguish 
the fire reliably and rapidly at all tube 
temperatures tested (preburn times of up to 
four minutes). This flow rate may be used 
as a basic value for the design of protective 
spray installations for metal equipment con- 
taining transformer oil or oil of similar fire 
point where the requirement is for the 
installation to give rapid and certain extinc- 
tion. However, considerably lower flow 
rates may suffice if it can be assured that the 
fire will be detected very quickly or if rapid 
extinction is not a requirement. It may 
be noted that in the United States, a 
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flow rate of only 0-25 gal min~ ft-* is 


recommended to bring about control of 


fires on electrical transformers! but this flow 
rate is based on tests carried out under less 
severe conditions than those described above. 
Much lower flow rates would also suffice for 
the risk of a pool fire that may be associated 
with a running oil fire.* 

Whatever flow rate is employed in the 
design of an installation, it is important that 
water spray should obtain access to all 
surfaces on which oil can burn. For sim- 
plicity in design it is possible in many cases 
to calculate the quantity of water required 
on the basis of the envelope area of the risk 
but this should only be done where spray 
projected to such an area can reach all metal 
surfaces on which oil is likely to gain access 
and burn. 

Further details of the work on which this 
article is based are given elsewhere.* 





THE ENGINEER 


ACKNOWLEDGMENT 


The work described in this article forms 
part of the programme of the Joint Fire 
Research Organisation of the Department of 
Scientific and Industrial Research and Fire 
Offices’ Committee ;_ the article is published 
by permission of the Director of Fire 
Research. 

The authors wish to record their indebted- 
ness to the Building Operational Research 
Unit of the Building Research Station, on 
whose site this work was carried out. 


REFERENCES 
Water Spray Protection for Oil-Cooled Transformers 
Associated Factory Mutual Fire Insurance Companies Factor 
Mutual Laboratories, Norwood, 1954 
Rasbash, D. J., and Rogowski, Z. W.. ** Extinction of Fires 
in Liquids by Cooling with Water Sprays,’’ Combust. and Flame, 
1957, 1 (4), 453-66 
* Rasbash, D. J., and Stark, G. W. V., “ Design of Sprays for 
Protective Installations. Part Ill The Extinction of Oil Fires 
on Banks of Tubes.’ Department of Scientific and Industrial 
Research and Fire Offices’ Committee Joint Fire Research 
Organisation F.R. Note No. 303/1958 


Arc Welding and the Galaxies 


By C. E. R. BRUCE, M.A., 


D.Sc., M.1.E.E., F.Inst.P.+ 


Following up an earlier article on electric fields and discharges in cosmic atmo- 
spheres, the author shows that his theory has solved a number of additional problems 
in astrophysics. The main study is of the gas jets which are initiated by electrical 
discharges, and which, for example, afford, as the E.R.A. has shown, the basic 


explanation of the arc welding process. 


They likewise account for observations on 


the lightning discharge, the gas movements observed in the atmospheres of some 


variable stars and of cosmic radio-sources. 


They also explain the origin of the jets 


of particles from the sun which for the last fifty years have been postulated as the 

cause of magnetic storms, though their origin has remained a mystery. It is 

suggested that thermonuclear processes occur in these cosmic electrical discharges 
when their temperature reaches 400 million degrees. 


the physical processes involved in the 
building-up of electric fields in the terrestrial, 
stellar and galactic atmospheres, as well as 
some of the characteristics of the electrical 
discharges which effect the neutralisation of 
these fields, from the lightning discharge to 
those which, in the writer’s view, result in 
the formation of the spiral arms of the 
nebulae. The theory was shown to be 
capable of explaining the light emitted 
during the outbursts of the long-period 
variable and combination-spectra stars, and 
to have a bearing on the important questions 
of their chemical constitution and evolu- 
tionary sequence. On the latter questions, 
the conclusions arrived at differed from those 
currently held by astrophysicists, but it 
offered an explanation of the outbursts which 
is in accord with most of their observed 
characteristics, where none has hitherto been 
available 

That article ended with the suggestion that 
further advances might result from the con- 
sideration of these and other astrophysical 
phenomena from the point of view of their 
being electrical discharges in cosmic atmo- 
spheres. It is the purpose of the present 
article to show that such further considera- 
tion at the E.R.A. has been fruitful. and has 
enabled the writer to link up the main 
operative physical process in arc welding 
with phenomena observed in the lightning 
discharge and in the atmospheres of the 
above-mentioned two types of stars, and 
even in the atmospheres of those galaxies 
which are acting as radio-sources The 
investigation has also led to a new theory of 
the propagation of these large cosmic 
discharges, and to an estimate of the tem- 
perature in them when thermonuclear pro- 
cesses become of paramount importance 
The theory suggests that this occurs at a 
temperature of about 400 million deg. K. It 


yp an earlier articlet the writer considered 


likewise offers an explanation for the jets 
of particles from the sun which are postulated 
as the basis of all theories of magnetic 
storms, but for which no explanation has so 
far been put forward. 


Gas MOVEMENTS IN ELECTRICAL DISCHARGES 


General.—-One of the reasons’ which 
Franklin gave in the letter, referred to in the 
first article, explaining how he “* came first to 
think of proposing the experiment of drawing 
down the lightning,” was because the “ elec- 
trical fluid agrees with lightning” in the 
“crack or noise in exploding.” However, 
the gas movements which we shall consider 
have nothing to do with the explosive move- 
ment of the surrounding gas due to the 
sudden increase in temperature in_ the 
electrical discharge. The movements to be 
discussed are continuous jets of hot gas 
flowing along the axes of the discharge 
channels themselves. 

The Laboratory and Welding Arcs.—The 
origin of these gas jets can best be understood 
from a consideration of the laboratory arc 
discharge. The magnetic field due to the 
current in the discharge is zero at the centre 
of the are and is a maximum somewhere near 
its periphery. The motion of the charged 
current-carrying particles in this field causes 
them to move inwards towards the axis of 
the discharge. Since they tend to take the 
gas with them, they cause a pressure rise in 
these regions, which R. C. Mason showed 
to be proportional to the product of the 
current and the current density. This is the 
now well-known magnetic pinch effect 
Maecker drew what is, when someone has at 
last seen it, the “ obvious *’ conclusion that 
this pressure rise will increase wherever the 

* Based on a series of E.R.A. Reports 

Electrical Research Association 


+ THe ENGrneer, August 17, 1956. References to the researches 
mentioned in the present account w be found in a longer 
account of this work which wil! appear in the Journal of th 
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discharge channel is constricted, as it is, for 


example, at the anode and cathode spots of 


the arc discharge. These, then, besides being 
points of extra high temperature, are also 
points where the gas pressure is a maximum. 
The only way of escape for the gas is along 
the discharge column itself, since the latter 
has become a “ magnetic hose-pipe,”’ so to 
describe it, and along this pipe the gas flows 
out from the two electrode spots, in towards 
the centre of which it is being continuously 
gathered from the outer layers, in the manner 
described. King has pointed out that this 
inward flow of gas over the electrode surface 
will gather up molten metal from the one 
electrode and carry it over to the other, and 
that this is in all probability the basis of the 
arc welding process, since there is a decided 
asymmetry between the conditions at the two 
electrodes. High-speed cine camera records 
of the welding arc, taken by Needham (also 
working in these laboratories), support this 
view, since the globules of molten metal 
entrained by these electrode jets are seen to 
have tails of metal vapour directed towards 
the electrode, to which the droplets themselves 
are moving, as illustrated in Fig. 1. These 





Fig. 1—High-speed photograph of the welding process 

showing a globule of metal entrained by a welding 

jet and a ‘‘tail’’ of vapour directed towards the 
electrode to which the droplet is moving 


gas jets have nothing at all to do with gravity, 
so the welding process is also independent of 
gravity, and depends only on the asymmetry 
and polarity of the electrode system. 

The Velocity of the Discharge Jets—The 
velocity of these jets of gas will be limited 
by the velocity of sound in the gas at the 
temperature existing in the central regions 
of the arc. In the lightning discharge, for 
example, the current is high, from SOO0A 
or 10,000A up to over 150,000A for periods 
of the order of 100usec. to 1 millisecond 
or more. Under these conditions the axial 
arc temperature will reach values of the 
order of 50,000 deg. to 100,000 deg. K.., 
so that the gas velocity will reach values of 
about 5km to 10km per second. With 
these durations and _ velocities material 
vaporised at the earth’s surface will be 


carried up the lightning channel distances of 


from 4m to 10m. This explains the observa- 
tion of Israel and Wurm that metal lines are 
observed in the spectrum of the lightning 
discharge up to heights of about 2m above 
the ground. 

The Long-Period Variable Stars.—As in 
the earlier considerations of the building up 
of these atmospheric electric fields, the first 
extra-terrestrial application of these ideas 


is to the discharges in the atmospheres of 


the red or long-period variable stars. These 
are stars with very large diameters at 
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temperatures of only 1500 deg. K. or so to 
4000 deg. K., and outside these “* surfaces ” 
are extensive, presumably colder atmo- 
spheres, which could in some stars envelop 
the whole solar system. Periodical out- 
bursts occur in these stars during which 
their light changes in a remarkable manner. 
and their brightness increases in exceptional 
cases as much as 10,000 times. The only 
theory capable of explaining the phenomena 
is the writer's “thunderstorm” theory, 
which will now enable us to predict the gas 
velocities likely to be met with in these 
huge stellar discharges. These predictions 
can be checked against observation, since 
the temperature of the gas can be estimated 
from the lines in its spectrum, and its velocity 


Figs. 2 and 3—{Left) Radio-source NGC 4486—a globular nebula. (Right) An enlargement of the central regions of NG( 
discharge 300 parsecs long and 30 parsecs wide. 


in the line of sight can be deduced from the 
shifts of these lines from their normal 
positions by the Doppler effect. 

The bright lines which appear suddenly 
in the stars’ spectra soon after minimum 
light are those of hydrogen, which is the 
main constituent of these cosmic atmo- 
spheres, and ionised and neutral metal 
atoms, indicating that the discharge tem- 
peratures lie between S000 deg. and 
10,000 deg. K. The velocity of sound in a 
gas which mainly consists of ionised hydrogen 
atoms at these temperatures lies between 
8:5km and 12km per second. This is an 
extremely narrow range when one considers 
that, apart from the theory now put forward, 
the gas velocity might have been measured 
in miles per hour, miles per minute, or miles, 
or tens, or hundreds or thousands of miles 
per second! Nevertheless the two average 
values for the gas velocities, which have 


been observed for two different groups of 


these stars by the two leading investigators 
of this type of star at Mount Wilson Observa- 
tory are 9km and Ilkm per second res- 
pectively—surely a scientific ** bull’s eye” ! 

The theory appeared to receive a rude 
shock when it was found that Merrill, one 
of these two observers, had observed a 
gas velocity of 110km per second in a star 
of a different, but allied kind, the star 
AX Persei, a so-called combination-spectra 
star, because it gives rise to several different 
types of light. Indeed so varied is the light 
at different times that it has usually been 
assumed to originate in a composite source 
comprising a large cold star, a small hot 
star, and a nebula, the position of which 
has not been clear. However, the writer 
has shown that all the light variations can 
be explained in terms of electrical discharges 
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occurring in the enormous atmosphere 
surrounding one very large cold star. 


Since the velocity of sound in a gas only 
increases as the square root of the gas 
temperature, this increase of the gas velocity 
by a factor of 10 means that in AX Persei 
the gas temperature must reach 500,000 deg. K. 
or 1,000,000 deg. K., which was to say 
the least of it unexpected, in view of the 
small range of temperatures observed in the 
long-period variables. However, the exist- 
ence of these surprisingly high temperatures 
in the atmosphere of AX Persei has been 
confirmed by other observers, Swings and 
Struve, who have found that, during its 
outbursts, lines appear in its spectrum 
which could only have come from iron atoms 


which have lost 5, 6 and possibly even 9 
electrons, levels of ionisation which require 
for’ their production the high temperatures 
indicated by the ‘gas velocity thermo- 
meter,” so to describe it. 


GALACTIC THERMONUCLEAR REACTORS 


This increase of temperature, as the scale 
is increased or other conditions of the dis- 
charge are changed, cannot go on indefin- 
itely. When a sufficiently high temperature 
is reached, thermonuclear reactions will be 
set going, and the rise in pressure they effect 
will balance the inward pressure due to the 
magnetic pinch effect. Cosmic gas seems 
to consist of about 80 per cent hydrogen, 
including two parts in 10,000 of deuterium, 
20 per cent helium, and only fractional 
percentages of the other elements. The 
exact physical conditions in these huge dis- 
charges is a matter for further investigation, 
but it is unlikely that appreciable thermo- 
nuclear reactions will occur before tempera- 
tures of between a hundred- and a thousand- 
million degrees are reached. On the “ gas 
velocity’ thermometer we can_ therefore 
predict that the velocities likely to be met 
with in electrical discharges on a galactic 
scale will lie between the velocities of sound 
in ionised atomic hydrogen at these two 
temperature limits—i.e. between 1700km 
and 5400km per second. 

Just as is observed in the long-period 
variable stars, the occurrence of these dis- 
charges in the atmospheres of the extra- 
galactic nebule will lead to the appearance 
of emission lines in their spectra. Such 
spectra have been observed, and have been 
studied by Seyfert at Mount Wilson. From 
their spectra he has determined the gas 
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velocities associated with these emission 
patches in a number of nebula. They lie 
between 1800km and 4250km per second, 
again in excellent agreement with the 
predicted values. 


Cosmic RADIO-SOURCES 


In the original account of these new views 
the writer suggested that these galactic 
discharges would occur in globular nebula, 
such as NGC4486, shown in Fig. 2. This 
nebula is a well-known radio-source, and so 
was subjected to more intensive scrutiny at 
Mount Wilson. Careful filtering of its light 
enabled the enlargement (shown in Fig. 3) 


of the central regions of Fig. 2, to be 





4486. Notice the prominent 


One parsec equals 19 10"? miles 


obtained. This shows the discharge—300 
parsecs long, and about 30 parsecs wide, a 
parsec being about 19,000,000 million miles. 

Shklovsky has explained the emission of 
this short wave radiation in terms of the 
movement of “ relativistic”’ or high-speed 
electrons in a magnetic field. However, the 
world’s astrophysicists recently in session in 
the U.S.A., were unable to offer any explana- 
tion for the existence of either of these two 
fundamental requirements. On the discharge 
theory the current in the discharge obviously 
supplies the main need, that of the magnetic 
field. As regards the other, if, as has just 
been seen, the hydrogen atoms have velocities 
of about 4000km per second, then the 
average velocity of the associated electrons 
will be approaching 2 10!°cm per second, 
and individual electrons will have even 
greater velocities. So the theory offers a 
complete explanation for the existence of 
cosmic radio-sources. 

Fig. 4 shows another well-known radio- 
source, NGC1275. Baade and Minkowski 
have found that the gas in the dark channels 
is moving at a velocity of 3000km per second 
relative to the less distinct parts of the 
nebula, and have suggested that it represents 
a collision between two nebule travelling at 
5250km and 8250km per second, respectively, 
in the line of sight. However, the present 
theory suggests that NGC1275 is another 
nebula in which the discharge is occurring 
which forms the spiral arms, and that the 
gas in the discharge channels has been 
accelerated to these high velocities by the 
pressures resulting from the magnetic pinch 
effect. The latter is probably the only 
mechanism which can lead to the concentra- 
tion of the gas and dust along well-defined 
channels, a distribution of matter which has 
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Fig. 4—Another radio source NGC 1275. 
to the rest 


been shown to exist in our own galaxy by 
both optical and radio observations. 


PROPAGATION OF COSMIC DISCHARGES 


The considerations in the preceding sections 
have led to a new theory of propagation of 
these large cosmic electrical discharges. The 
velocity of propagation should be indepen- 
dent of the gas density, even over the wide 
range of density—10*° to 1—considered 
herein, since it depends on the product of 
the breakdown voltage, which is directly, 
and the mean free path of the particles, which 
is inversely, proportional to the density. 
This would mean that the velocity of propa- 
gation should be less than 500km per second, 
even in hydrogen, the velocity of the lightning 
leader stroke in air being about 200km per 
second. 

However, as the temperature of the gas 
increases in the discharge column already 
formed, the velocity of the jet of gas generated 
inside it will also increase, and when it 
exceeds about 500km per second, then it will 
overtake the advancing tip of the discharge, 
and thereafter the propagation will be by 
the jet. This will occur at a discharge 
temperature of about 8,000,000 deg. K. From 
what has been said, this will be seen to lead 
to an upper limit of about 4000km_ per 
second for the velocity of propagation of 
t hese cosmic discharges. 


MAGNETIC STORMS 


These considerations may also clear up an 
outstanding difficulty—or rather, several 





In what shows here as a ‘dark ”’ 
channel, gas velocities of 3000km per second have been observed relative 
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outstanding difficulties 
Z © —met with in endea- 
¢ vours to account for 


those magnetic storms 
which follow outbursts 
at the sun’s surface 
° by intervals of one to 
four days. The writer 
suggested that these are 
the result of electrical 
discharges propagated 
° out from the sun past 
the earth, but the high 
, average velocities, of 
< the order of 2000km per 
second, were difficult 
to explain, even on this 
basis. Indeed, the 
situation had become 
even more puzzling 
as a result of Meinel’s 
observation that in 
ts magnetic storms and 
the associated aurore, 
hydrogen atoms actu- 
ally enter the earth’s 
upper atmosphere at 
velocities of up to 
3500km per second. There thus seemed to 
be no doubt that the storms were due to jets 
of particles passing the earth, and such 
postulated jets have been the basis of all 
earlier theories, though no satisfactory solu- 
tion had hitherto been offered to account 
for the jets. Another apparently insuperable 
difficulty had been met in efforts to explain 
how these jets were able to come out as jets 
through the relatively dense solar corona. 
As the highest velocities so far observed at or 
near the sun’s surface are in the region of 
600km or 700km per second, they not only 
can get out, but in their progress to the earth 
are accelerated to average velocities of 
2000km per second and to 3500km per second 
by the time they reach the earth. 

However, as will be evident, the discharge 
theory now has an explanation to offer for 
all these strange observations. The jet of 
particles is, on that theory, the result of the 
magnetic pinch effect, in a solar atmospheric 
discharge, and the increase in velocity en 
route from sun to earth is the result of an 
increase in the discharge temperature as it is 
propagated out through the relatively rapid 
density gradient in the sun’s atmosphere, 
until temperatures of the order of 400 
million deg. K. are reached in the earth’s 
vicinity. As temperatures of the order of 
5,000,000 deg. K. are already reached in the 
solar corona, and temperatures of the order 
of 1,000,000 deg. K. have already been attained 
in the laboratory, this deduction from theory 
need not surprise us too much. 

At least we can point to a similar increase 
in temperature when electrical discharges are 
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propagated down the much less steep density 
gradients in some stellar atmospheres. For 
example, in the discharges in the combina- 
tion-spectra stars referred to earlier, the 
spectrum at the initiation of the discharge 
contains lines of H and of neutral and singly- 
ionised metal atoms, indicating discharge 
temperatures of between 5000 deg. and 
10,000 deg. K. However, after periods of the 
order of 100 to 200 days, lines of nine times 
and even thirteen times ionised iron atoms 
are observed in their spectra, showing that as 
the discharge reaches the low densities of the 
peripheral regions of the star’s atmospheres, 
its temperature has reached millions of 
degrees. This is not surprising, for it may be 
recalled that in the first article the writer 
pointed out that these long atmospheric 
electrical discharges act as energy pumps, 
liberating in regions of low density energy 
built up in regions of high gas density. 


DISCUSSION 


In the first general account of these ideas 
published in 1944, the writer emphasised that 
the great advantage of this new conception 
of the build-up and breakdown of electro- 
static fields in cosmic atmospheres is that it 
enables a great number of astrophysical 
observations to be strung on one theoretical 
thread, so to speak. The discoveries of the 
intervening years have made this aspect still 
more attractive. For example, separate 
postulates of the existence of galactic mag- 
netic fields and relativistic electrons, have 
been put forward to account for galactic 
radio-sources, unless one prefers the sugges- 
tion offered by two leading astrophysicists to 
account for the “jet” in NGC 4486, shown in 
Fig. 2, in this passage in a leading American 
journal: “* Astrophysicists have been at a 
loss to account for its extremely strong 
radiation, and it is tempting to suppose that 
the energy is coming from the galaxy’s 
capture of a gob of anti-matter from an 
anti-galaxy.”’ In this, as in other fields, some 
are more easily tempted than others, but the 
nature of the suggestion underlines the 
difficulties which these new observations 
present to existing astrophysical theories. 

Apart from the discharge theory, there are 
similarly no explanations available for the 
extremely high temperatures in the sun’s 
corona and the gas jets in its atmosphere, 
nor for the excitation and gas movements in 
the atmospheres of the two kinds of stars 
discussed or of the extra-galactic nebule. 
Whereas these are at present merely a series 
of disconnected and inexplicable observa- 
tions, they can all be satisfactorily correlated 
by the electrical discharge theory, with 
satisfactory numerical agreements between 
theory and observation over the whole 
range. 
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Refuelling Ships at Sea 


THE advent of the steam era, despite its many 
advantages, had a severe limitation imposed by 
the capacity of coal bunkers, and warships had to 
return periodically for loading more coal. When 
oil fuel had succeeded coal, the situation was that 
an oil-burning vessel could be fuelled on active 
service while at sea—provided that suitable hose 
equipment was available. Accordingly, Tne 
Goodyear Tyre and Rubber Company (Great 
Britain), Ltd., was requested by the Admiralty 
to study a specification based on operational 
requirements and to develop a hose for this duty. 
The design finally agreed upon was a hose of Sin 
bore with a square woven cotton reinforcement 
It was made up in 60ft lengths which were 
supported by a jackstay between the 
supply vessel and the warship being refuelled. 
Special externally wire-armoured end connec- 
tions, 1 5ft long, were also used. 

After the war, the company was asked to 
develop a hose with increased strength, high 
rates of flow, and which would withstand shock 
loadings, and a design was produced to meet 
these demands. Later, the company co-operated 
with the Admiralty on a development programme 
based on experience under wartime operating 
conditions. In 1948 new designs in 30ft lengths 
were put on sea trials and by 1950 a 6in bore hose 
with rayon reinforcement had been standardised. 

The use of high-strength rayon resulted in a 
hose that could be used for the new method of 
astern fuelling without the use of jackstays. It 
could withstand the additional stresses involved 
and. furthermore, would float when filled with 
the furnace oil which it was to transfer from the 
tanker to the warship. A ship could now come 
astern of the supply vessel and take on board 
the free end of the floating hose trailing astern 
of the tanker. Station keeping was not now so 
critical as it was for the previous method of 
fuelling abeam, an especially difficult operation 
in bad weather. 

Concurrent with the development of the new 
hose, attention was also given to couplings, and 
for the new hose a new coupling was designed 
which was vulcanised into the hose during 
manufacture. This combination of hose and 
coupling was in general use until late in 1956, 
by which time a further design with improved 
characteristics had been developed and tested in 


! 
slung 


service. 
The hose with rayon reinforcement could 
deliver 400 tons of fuel an hour when used 


abeam, but its capacity was much reduced when 
used astern. Tnis hose could withstand the 
considerable loads imposed by astern fuelling, 
but in doing so was elongated, thus causing a 
reduction in bore which reduced the capacity of 
the hose. It also meant that the hose was 
considerably greater in outside diameter at the 
couplings and inequality in diameter led to 
difficulties when bringing the hose back on board 
the tanker. 

Consequently, investigation into a hose with 
improved characteristics when used astern, was 
initiated at the request of the Admiralty towards 
the end of 1953. Two new designs were pre- 
pared, and tests ashore, followed by extensive 
sea trials, were completed during the next three 
years. Both the new designs were 6in bore hoses 
with ** Terylene”’ reinforcement and built-in light 
alloy fittings. After sea trials and operational 
experience had confirmed the satisfactory test 
performances, a decision was made in favour of 
the lighter construction of the two. 

Here was a hose which would give higher rates 
of flow when used astern, was easily handled, 
would float when filled with air at 5 lb per square 
inch (or the fuel it was to carry), and had the 
strength required to withstand ail the severity of 
an exacting duty. 

Now there are four types of Goodyear refuel- 
ling hose in use by the Admiralty. The rayon 
construction continues to be used abeam, while 


the * Terylene”’ hose is used astern. Both construc- 
tions are made with alternative compounding, 
one for handling furnace oil and the other for 
high-octane fuels for carrier-borne aircraft. All 
four types are fitted with light alloy couplings, 
vulcanised into the hose during manufacture 


Delhi Engineering College 

THe Delhi Engineering College Trust has 
been established to provide buildings, staff and 
equipment for the new Delhi College of Engin- 
eering and Technology, the foundation stone of 
which was laid by H.R.H. Tne Duke of Edin- 
burgh on January 27, this year. The Indian 
Government is spending £1,000,000 on build- 
ings and H.M. Government is spending £250,000 
on British staff from Colombo Plan funds. 
H.M. Government is to provide ten British 
professors who will design the syllabuses in con- 
sultation with the Indian education authorities. 
Requirements in advanced training aids will be 
met by purchases from British producers of 
such equipment. 

In co-operation with the Institutions of Civil, 
Mechanical, Electrical and Chemical Engineers, 
British industry has set up a trust to administer 
a sum of at least £250,000, to be subscribed by 
members of the Federation of British Industries 
and other British companies, to provide equip- 
ment for the College. Commenting on why 
British industry was contributing to the project, 
H.R.H. The Duke of Edinburgh pointed out 
that engineers and technologists were greatly 
needed in India, and that this was an example 
of friendly co-operation between two Common- 
wealth Governments. The raising by British 
industry of a fund for equipment was a measure 
of the interest of independent companies in the 
United Kingdom in the technical progress of 
India. 

The appeal was originally launched by Sir 
Hugh Beaver, when he was president of the 
Federation of British Industries, and Mr. W. H. 
McFadzean, on succeeding him as president of 
the Federation, has also succeeded him as 
chairman of the Trust. His appeal, now pub- 
lished, for £70,000 which is still needed, asks 
companies interested in contributing to this 
project to write to Sir Eric Coates, chairman of 
the Executive Committee of the Trust, at 
Bowater House, Knightsbridge, London, S.W.1. 
The names of British companies contributing 
will be listed in a permanent record in the 
Delhi College 


Birmingham-Lancaster Motorway 


THE proposed lines of two further sections of 
the Birmingham-Lancaster Motorway totalling 
43 miles have been published. These lines, with 
those already fixed, are intended to establish the 
route of the whole 141-mile motorway. 

The first proposal is for 13 miles of motorway 
to link the 12-mile Lancaster By-pass, due to be 
finished next May, with the Preston By-pass 
which was completed in November, 1958. This 
new section will run east of the A.6 and the 
railway line between Preston and Lancaster, and 
will have no intermediate junctions with any 
other roads. South of the Preston By-pass, 
the line of 78 miles of motorway, ending at 
Dunston to the south of Stafford, was statutorily 
fixed in June, 1958, and work has already started 
on some of the bridges 

The second proposal extends the motorway 
some 30 miles southwards and eastwards from 
Dunston passing between Wolverhampton, West 
Bromwich and Birmingham on the west and 
Walsall and Sutton Coldfield on the east, then 
swinging eastwards to follow the line of the 
Tame Valley Canal to within 24 miles of the 
centre of Birmingham. Extensive bridging of 
canals, roads, rivers and railways will be required. 
For about 7 miles on this section the road will 
be an urban motorway in character. 


After passing north of Castle Bromwich the 
road turns south-eastwards to join A.446 south 
of Coleshill. From this point trattic will be 
able to connect with the London-Birmingham 
Motorway at Dunchurch by using A.446 and 
A.452, which are to be provided with dual 
Carriageways in the future, and A.45_ which 
already has dual carriageways as far as Dun- 
church. In the whole length of 30 miles there 
will be eight two-level junctions with existing 
trunk roads. 

Details of the proposed lines will be on view 
for the next three months at the offices of 
appropriate local authorities. During that time 
any person may make representations to the 
Minister of Transport or lodge objections to 
the making of the schemes. Proposals for 
linking the Bristol-Birmingham and Birmingham- 
Lancaster motorways, and for extending the 
latter from Coleshill to join M.1, are now being 
prepared. 


National Research Development 
Corporation 

THE tenth annual report of the National 
Research Development Corporation just pub- 
lished shows that during the year ended June 30 
last, nearly 700 inventions were communicated 
to the Corporation and some 200 patent rights 
were assigned to it. At the end of the year under 
review, the Corporation held rights in nearly 
2800 patents or patent applications; of these 
1038 were being actively exploited and 395 
licences were in force with manutacturers. During 
the year the Corporation spent £929,210 (which 
brought the cumulative expenditure over the 
ten years since starting up to £3,559,000) and its 
total income for the twelve months was just over 
£285,900. 

Nine new projects were initiated or reported 
upon during the year and they included : Bush 
chromatographic equipment ; Cephalosporin ; 
Protessor Cherry’s television compression system; 
Professor Ford’s rolling mill, which uses rolls 


supported in hydrostatic bearings; Mr. C. S. 
Cockerell’s ** Hovercraft’ ; a leather continuous 
processing equipment ; the N.LA.E. ditch 


cleaner ; an N.P.L. pitch stabiliser for ships ; 
and a pharmacological screening project. 

Notes are given in the report of the work in 
progress on a number of development projects 
initiated in previous years. In connection with a 
process for producing acetylene by partial 
combustion of methane, promising results have 
been achieved and preliminary discussions have 
been held with manufacturers for commercial 
exploitation. In electronic digital computers it 
has been decided to support the development of 
two substantially different computers of advanced 
design and high speed. A project concerned with 
the use of an electronic data processing system 
for production planning and engineering stores 
control is expected to be completed shortly. 

A second detailed design study has been 
completed with the Fanshaw oil well drilling 
rig and its exploitation is now being discussed 
with interested manufacturers. In connection 
with financial support given to a small indepen- 
dent enterprise engaged on developing and 
making printed circuits, development was com- 
pleted and the firm is now carrying on a profitable 
business. Frequent reference has already been 
made in the press to some of the other develop- 
ment projects in hand, including the hydrogen- 
oxygen fuel cell; the “* Dracone”’ flexible con- 
tainers used for the transport of oil at sea ; the 
variable speed induction motors of Professor 
Williams ; the report lists several other projects 
of interest in progress. 

Of the Corporation’s total income of £285,900 
for the year, more than £180,000 was received 
from royalties on inventions which have been 
licensed to industry. Nineteen inventions which 
were responsible for the bulk of this income are 
listed in the report. 
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British Machine Tool Industry 

ir has been announced that the Machine 
Tool Trades Association and the Department of 
Scientific and Industrial Research are con- 
tinuing their discussions of the action to be 
taken as a result of the D.S.I.R. survey of the 
research and development requirements of the 
British machine tool industry. A further meet- 
ing, concerned mainly with education and 
research, was held on December 8, 1959, with 
representatives of the Ministry of Education. 

On education, the representatives of the 
industry concurred with the view of the Ministry 
of Education that the existing education and 
training facilities for students proceeding beyond 
Higher Nationa! Certificate level could be more 
fully used, but that more specialised Courses were 
also necessary. There was a need both for more 
students and more teachers. The representa- 
tives of the Ministry of Education invited the 
industry to assist in reviewing the curricula. 

On research, the meeting noted that D.S.I.R 
grants for research in the field of machine tool 
technology had already been made to two uni- 
versities and that others were under considera- 
It was also noted that exchanges of visits 


tion. 

between research engineers from the National 
Engineering Laboratory and engineers from 
machine tool firms had taken place. More 


visits were being planned. 

While appreciating the advantages of making 
more use of existing facilities for research, the 
representatives of the industry undertook to 
give further consideration to the kind of research 
organisation most suitable to the needs of the 
industry. It was agreed that there was a need 
for much closer co-operation between engineers 
and designers in industry, on the one hand, and 
the research work of universities, colleges and 
research institutions on the other 


Corrosion Inhibition 


LiQUID-COOLED engines are particularly prone 
to corrosion in climates which are cold enough to 
occasion the use of anti-freeze additions to the 
coolant, and an inhibitor is particularly necessary 
where ethylene glycol is used in high temperature 
systems. The use of borax as an inhibitor, 
long established in the United States of America, 
is now spreading in Europe, and Borax 
Consolidated, Ltd., Carlisle Place, London, 
S.W.1, has issued some details of investigations 
into the performance of borax using English 
anti-freeze mixtures as controls 

The mechanism of protection by borax is 
anodic inhibition. A series of accurate deter- 
minations of pH for mixtures of ethylene glycol 
containing 3 per cent borax and water showed 
that the pH value was above 7 for all mixtures 
weaker than the 60:40 eutectics ; because of 
the buffering capacity of borax the pH is very 
stable. Field tests were performed by placing 
within the cooling systems of a number of 
vehicles clusters of samples, each cluster includ- 
ing a piece of cast iron cut from a typical engine 
casting and a sample of aluminium alloy to 
either LM.6 or LM.14 of B.S.S. 1490 : 1955 
(Borax is not expected to protect pure alumin- 
ium.) The anti-freeze preparations used were 
ethylene glycol (to B.S. 2537: 1955 and found 
to contain than one part per 1,000,000 
chloride) inhibited with 3 per cent borax deca- 
hydrate, ethylene glycol to D.T.D. 779, and 
ethylene glycol inhibited to D.S.1.R. formulation. 
These solutions were mixed with four volumes 
of tap water containing, on average, 30 p.p.m 
of NaCl. All three coolants protected LM.14 
distinctly better than LM.6, and it is considered 


less 


that LM.14 1s perfectly safe with ethylene 
glycol containing 3 per cent borax. In these 
tests the cast tron sample suffered severely. 


although less in borax solutions, and it is con- 
sidered that the test may have been unrepre- 
sentative, in particular im that the samples were 
close to the surface of the coolant. where oxygen 
concentration might be higher 


offers sodium 


Borax Consolidated two 
tetraborate compounds, borax decahydrate, 
Na,B,O;. 10H,O, and pentahydrate borax, 


Na,B,O-;. 5 H,O: the latter, sold as ** Neobor.”’ 
is strictly equivalent to the former at a ratio 
of 76:4 parts by weight to 100—-when 
transportation, handling and storage costs are 
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large, the more concentrated salt may be more 
economic. Solubilities are as follows, by weight 


Solvent Borax Neobor 

per cent per cent 
Ethylene Giycol 41-6 31-1 
Methanol 19-3 11-7 
Water 5.9 4:5 


It is observed that the anodic film stable in 
the presence of borax is not sustained when in 
contact with ordinary water, so that corrosion 
may occur after the glycol or methanol had 
been discarded. Since only 3 per cent of borax 
is undiluted ethylene glycol is adequate, the 
solubility of borax in water should be adequate 
to meet this case. 

It will be recalled that there exists a British 


Standard for anti-freeze solutions based on 
ethylene glycol and inhibited with borax, 
BS. 3152. 


(Reply Card No. 8682) 


New Canadian Microwave Link 


A NEW microwave link between Moncton and 
St. John, in New Brunswick, Canada, operating in 
the 2000 Mc/s band, was commissioned on 
December 12. At present the link is carrying 
sixty speech circuits, but it has a capacity ol 
240 circuits and may be switched to transmit 
television signals if required. Work is already 
in progress to extend the link from Moncton to 
Campbellton, and from St. John to Halifax and 
Sydney. The equipment is manufactured by 
The General Electric Company, Ltd., of England, 
and installed by the Canadian General Electric 


Company for the New Brunswick Telephone 
Company and the Maritime Telegraph and 
Telephone Company. It incorporates built-in 
metering facilities, and the equipment panels 


have plug-in connections to the permanent rack 
wiring for easy installation and replacement. In 
connection with the television facilities, it may 
be recalled that the first microwave link in the 
United Kingdom to carry television signals was 
manufactured and installed by the G.E.¢ 

between London and Birmingham ten years ago 
rhe original equipment operated in the 900 Mc/s 
band, but the capacity of the link has since been 
increased by further channels in the 2000 Mc's 
band. 


Foundry Apprentice Training 


IN May last a study conference on the subject 
of foundry apprentice training was held under 
the auspices of the training committee of the 
Council of Ironfoundry Associations, and a 
report of this conference has now been circulated 
to iron foundries in the United Kingdom. An 
important outcome of the conference was a 
recommendation that there should be a suitable 
form of recognition of foundry craft skill, and 
to this end a certificate of minimum practical 
skill should be introduced for issue to foundry 
apprentices at the end of their apprenticeship 
This certificate would be issued by companies 
or groups with an approved training scheme to 
their own apprentices. Other foundries would 
be entitled to submit apprentices for an indepen- 
dent practical test for the award of certificates. 
and equivalent certificates could be issued to 
boys at the successful completion of a full 
course at the National Foundry Craft Training 
Centre 

It was considered that modern developments 
tended to increase both the number and import- 
ance of technicians and that their training needs 
might be considered at a similar conference. In 
this connection it is of interest to note that as a 
result of this proposal a working party recently 
considered the training of foundry technicians, 
and its recommendations are to be discussed in 
the coming year 


Light Alloy Landing Craft 


A RAMPED landing craft, for service overseas, 
has recently been completed by the Fairmile 
Construction Company, Ltd., Cobham, for the 
Air Ministry, and will be used for ferrying a 
144-ton refuelling road tanker between ship and 
shore. Aluminium alloys to B.S. NP5/6 specifi- 
cation for plate and NES section for sections, 
supplied by the Northern Aluminium Company, 
| td., were used for the construction of the land- 
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ing craft which has a hull which is basically a 
water-tight box, with the side plating carried 
up to form a coaming. The length is S5Oft 4in, 
the breadth 14ft, and the depth moulded 6ft, 
while the effective length of vehicle deck is 30ft. 
The mean draught unladen is Ift 84in and the 
loaded draught is 2ft 6in. Since the landing 
craft has to be lifted on board its parent ship, 
the maximum lifting weight was specified as 
15 tons; however, by adopting light alloy con- 
struction, the weight was well within this limit, 
at 114} tons. The deck is partly timbered, to 
provide a track for the vehicle, as is also the 
loading ramp. Propulsion is by means of two 
Perkins mark S.6.M. diesel engines, each of 
100 h.p. and driving a chromium-plated pro- 
peller through a 2 to | reduction/reverse gearbox. 
[Reply Card No. E8685] 


Mobile Pneumatic Handling Plant 

A MOBILE pneumatic handling plant with a 
capacity of 50 tons an hour has been designed 
and built by Spencer (Melksham), Ltd., Melk- 


sham, Wilts, for handling wheat and similar 
materials. This capacity ts possible when the 
intake nozzle is sinking vertically into free 


flowing material and using an intake pipe 100ft 
long with a vertical direct lift of 50ft and having 
one bend. The delivery pipe for this condition 
can be 100ft long laid horizontally with not more 
than one bend in it. 

As can be seen in the illustration below, the 
equipment is mounted on a fabricated steel 





Receiver end of mobile pneumatic handling plant of 
50 tons per hour capacity 


section Chassis fitted with pneumatic tyred wheels, 
the overall weight being 134 tons. It can be 
powered by a diesel engine or by an electric 
motor if a mains supply is available. The 
engine drives a Roots exhauster through vee 
belts. A grain receiver of normal cylindrical 
design is mounted on its side with the grain 
inlet set at the highest point. The grain enters 
the receiver tangentially so that separation of 
the larger dust particles is facilitated. 

rhe discharger below the receiver provides the 
air seal necessary to maintain the partial vacuum 
within the system while allowing material to 
pass through to the blowing chamber leading to 
the delive rypipe below. Separate inlets are 
provided in this discharger for the main grain 
stream from the receiver and for dust from the 
internal cyclones. A_ slipping clutch through 
which the discharger is driven prevents damage 
should a foreign body become jammed between 
its rotor and the casing. 

A cyclone built into the side of the receiver 
delivers dust into the discharger. To prevent 
material being drawn over into the exhauster an 
air receiver containing a fine mesh grid is fitted 
in the pipeline from the cyclone. 

[Reply Card No. E8686] 
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Powdered Freight Handling 
Equipment 

To facilitate the discharge of powdered 
materials carried in bulk in special wagons on 
British Railways a portable aeration equipment 
has been developed by Thomson and Taylor 
(Brooklands), Ltd., Byfleet, Surrey, working in 
conjunction with the British Transport Com- 
mission. These powdered materials, such as 
cement, when carried in bulk consolidate during 
transit as a result of vibration and the new 
equipment is designed to deliver pressure ait 
through a porous diaphragm at the discharge 
position in the base of the wagon. The air 
passing through the powder builds up a pressure 
in the cavity above the load and when a pre- 
determined pressure is attained discharge begins. 
rhe continuation of aeration at the discharge 
point combined with the pressure in the con- 
tainer above the load gives a smooth discharge. 

One of the new discharge equipments can be 
seen in the accompanying illustration. Each 
set is mounted on a channel section frame 
carried On pneumatic wheels and incorporates a 
diesel engine driving a Wellworthy-Ricardo 
positive displacement or a Wade Roots design 
air compressor. The Wellworthy unit has 
fourteen double-acting pistons disposed in two 
banks of seven grouped axially around two 
rotary valves. The Wade unit comprises a 
conventional three-lobe Roots blower arranged 
in either single- or two-stage layouts. Air is 
supplied to the compressors through Vokes 
“Micro Vee” air cleaners and on the delivery 
side it passes through a non-return valve, before 
being piped to the wagon through 24in diameter 
armoured hose. A spring relief valve fitted is 
set to control the operating pressure at 10 1b 
per square inch on single-stage sets and 19 Ib 
per square inch on the Wade two-stage sets 

A vertical, two-cylinder, four-stroke, 
Starting, direct injection air-cooled oil engine 
used for the drive is arranged to develop 20 
b.h.p. at 1500 r.p.m. for a Wellworthy compressor, 
and 22 b.h.p. at 1800 r.p.m. for the single-stage 
Wade set. For driving the Wade compressor 
either a Petter P.D.2 or an Armstrong Siddeley 
14/22 engine can be supplied. In the case of the 
Wade two-stage compressor, a Petter four- 
cylinder engine rated at 48 b.h.p. at 1800 r.p.m. is 
used. 

It is stated that under average working con- 
ditions one of these blowing sets can clear a 
* Presflo’’ wagon into a road vehicle at the 
rate of 1 ton of cement per minute, or where a 
trackside silo is to be filled cement can be blown 
to a height of 40ft-SOft at the rate of | ton per 
minute, working at 19 Ib per square inch approxi- 


cold- 





THE ENGINEER 


mately. Developments are in progress for 
producing larger blowing sets capable of unload- 
ing more than one wagon at a time to meet the 
rising demand for this method of bulk handling 
Other materials for which this handling system 
is at present suitable, or being considered, are 
salt, flour, alumina, fuller’s earth, powdered 
lime, pulverised fuel, slate dust and basic slag 
[Reply Card No. E8691] 


Mobile Tower Cranes 

RECENT additions to the Coles range ol 
diesel electric cranes, made by Steels Engineer- 
ing Products, Ltd., Sunderland, are three mobile 
tower cranes with respective lifting capacities 
of 24 tons at 25ft radius, 3 tons at 30ft radius 
and 5 tons at 30ft radius. When fitted with 
standard 30ft centres strut jibs each of these 
cranes can raise loads to a height of 43ft. The 
three cranes are basically of similar design 
with a fabricated steel-tube tower structure 
mounted on the crane superstructure and 
housing the jib pivot situated approximately 
20ft above ground level This design allows 
the cranes to be used for duties outside the 
scope of normal strut jib cranes. The driver's 
cab is placed at the top right of the tower some 
30ft above ground level, giving an unrestricted 
view of the whole working area. 

In each crane the design incorporates means 
for raising and lowering the tower structure to 
permit travel under bridges and overhead wires 
or, when possible, they can be driven and 
manceuvred with the tower erected, as shown in 
the illustration. These machines can be used 
as either a strut jib crane or a mobile tower 
crane, and their conversion from one form to 
the other is stated to take less than one hour. 

As on many other models in the Coles range 
of cranes, the power unit comprises a diesel 
engine mounted on the superstructure and 
coupled to a variable voltage generator which 
supplies current to the separate motors of the 
hoist, derrick, slew and travel motions. Each 
motion is controlled by an interlocked pair of 
heavy-duty reversing contactors which are 
operated by pilot switches located on a console 
in the driver’s cab. The normal driving routine 
is to engage the pilot switch for the motion or 
motions desired while the engine is running at 
reduced speed, and thereafter speed of motion 
is controlled by varying the engine speed through 
the accelerator. 


Several integral safety measures on_ these 
cranes are designed to protect the operator, 
load and machine. Automatic limit switches 


protect the machine and load should attempts 


_A 10-ton bulk cement vehicle being loaded from a ‘* Prestio’’ wagon using a portable aeration equipment 


869 





Mobile tower crane, with a lifting capacity of 24 
tons at 25ft radius, which can be converted into 
a conventional strut-jib crane in about an hour 


be made to hoist or derrick beyond the per- 
mitted limits. Electromechanical brakes are 
automatically applied to hoist, derrick and slew 
motions should the supply of current be inter- 
rupted either accidentally or intentionally. A 
safe load indicator fitted gives the operator 
both audible and visual warning should attempts 
be made to lift loads beyond the capacity of 
the machine, and this equipment automatic- 
ally cuts the circuits of the hoist and derrick 
motions at a predetermined overload 
[Reply Card No. E8692] 


Radar Beacon Experiment at 
Dungeness 


A RESPONDER beacon designed to assist ships’ 
radar operators to distinguish between a naviga- 
tional position (such as a light vessel) and other 
targets in the vicinity has been manufactured 
to a Trinity House specification by Kelvin and 
Hughes (Marine), Ltd., Kelvin House, Wembley 
Park Drive, Wembley, Middlesex. The new 
beacon, designated ** Racon,”’ has been installed 
initially for technical evaluation at Dungeness, 
and will be fitted eventually to the Bar Light 
Vessel in the Mersey for operational evaluation. 
We reproduce a P.P.I. photograph showing the 
form taken by the “Racon” signal. This 
normally consists of fifteen to twenty “ blips” 
beginning slightly beyond the position on the 
tube of the “Racon” itself and extending 
outwardly on the line of bearing of the “* Racon ”’ 
from the interrogating ship over a range of 4 
miles. The small gap between the beacon posi- 
tion and the beginning of its signal is caused by 
the interval between reception of the interrogating 
pulse and transmission of the answer. When the 
“ Racon” is installed on the Bar Light Vessel 
the ship itseif will give a recognisable echo which 
will be identified by the associated “ Racon ”’ 








$70 





**Racon’’ beacon, seen at a 


Typical response o 
range of 3 miles 


response. It will then be possible to determine 
the separation between them and to judge whether 
any ambiguity could exist. 

The technical and operational evaluation tests 
will also provide information on the useful range 
of the beacon. Vessels at distances greater than 
15 to 20 miles are unlikely to pick it up. It is 
not expected that any difficulties will arise from 
saturation of the beacon by interrogating pulses, 
since for this to occur all interrogations would 
have to be on the same frequency, all pulses 
would have to be triggered simultaneously, and 
all ships’ aerials would have to be ** looking at ”’ 
the beacon aerial on the same line of bearing. 

In order to cater for the slightly differing 
frequencies of different radar sets, the ** Racon”’ 
is swept over the radar frequency band once in 
every seventy-five seconds. Furthermore, the 
“ Racon”’ will only be operational for every 
alternate five minutes, beginning on the hour. 
The signal will therefore only be seen every 
seventy-five seconds during alternate five minute 
* on” periods. No special equipment is required 
other than the normal ship’s radar and no adjust- 
ments are required by the operator. 

{Reply Card No. E8693} 


Crankpin Grinding Machine 

A HEAVY-DUTY automatic crankpin grinding 
machine has been introduced by Newall Group 
Sales, Ltd., Old Fletton, Peterborough, for the 
high-speed production of small and medium- 
sized four- or six-cylinder crankshafts. On this 
Newall-Keighley machine, to be seen in the 
illustration below, two in-line pins are ground 
simultaneously in one cycle. The machine has 
a work centre height of 10in and the distance 
between the faces of the workhead and tail- 
stock spindles is adjustable between 24in and 
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48in. It is equipped with two quick-approach 
and synchronised automatic hydraulic steadies 
with centres adjustable between 24in and 12in. 
The grinding wheels of 42in maximum diameter 
which can be fitted can be set with a maximum 
distance of 124in over their outside edges. All 
controls on the machine are interlocked and, 
after initial setting up, a complete operating 
cycle can be controlled by movement of a 
single joystick lever. 

The wheelhead is driven by a 20 h.p., 1000 
r.p.m. motor and is 
mounted on_ widely- 
spaced vee and flat ways. 
It has a rapid approach 
and withdrawal move- 
ment of Sin and four rates 
of automatic variable 
infeed, one for face and 
three for diameter grind- 
ing. The heavy-duty 
workheads are rotated 
at 70 r.p.m. by a large 
diameter shaft driven 
through vee-belts by 
a 3 h.p. constant speed 
motor, drive from the 
shaft to the work 
spindles being _ trans- 
mitted by inverted-tooth 
chains. Anelectric brake 
in the drives is designed 
to stop the work rotating 
when the holding fixture 
is in the unloading 
position. A hydraulic- 
ally-operated wheelhead- 
mounted dresser for 
truing wheel peripheries 
which can be supplied in- 
corporates twin diamond 
holders, each with means of micrometer adjust- 
ment. The dresser controls for setting purposes, 
which are mounted on the front of the machine, 
include a dial calibrated in increments represent- 
ing a reduction in diameter on both wheels of 
0:00lin. The actual dressing operation consists 
of one pass with cut applied and return move- 
ment with no additional feed ; this operation 
is automatically brought into effect when the 
wheelhead retracts at the end of each grinding 
cycle and is associated with automatic com- 
pensation for wheel truing 

[Reply Card No. E8701) 


Air Conditioning for Ships 


THe firm of Carrier Engineering, Ltd., 
recently announced the production of a new 
design of air conditioning for ships which has 
been extended to give full air conditioning in 
cabins with individual automatic control. All 
the equipment has been designed from first prin- 
ciples and incorporates all those qualities 
required of equipment on board ship, such as 





Heavy-duty automatic-cycle crankpin grinding machine on which two in-line pins are ground simultaneously 
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compactness, robustness, accessibility and ease 
of maintenance. The system employs higher 
velocities than used hitherto so that the space 
required for trunking is reduced and there is 
greater economy in operation. 

The equipment consists of a central station 
air conditioning plant using the “* push through ”’ 
method and individually controlled terminal 
units for supplying cabins or passageways. We 
illustrate a central station air conditioning plant 
having a capacity of 6500 cubic feet per minute. 





Central station air conditioning plant of 6500 cubic feet per minute capacity 


In the central station the fan/motor group 
is separated from the filter/heater/cooler group 
and pushes air through the plant, an arrangement 
which economises in refrigeration. There is a 
fully automatic balanced fresh and return air 
mixing unit with a circular damper which takes 
up the same position for the same fresh and 
return air conditions irrespective of whether 
the connections are being opened or closed. 
A high efficiency aerofoil runner is fitted to the 
fans which are directly driven by 1750 r.p.m. 
motors, both fan motor and runner being 
easily removed. A manually-operated smoke 
damper is built in and the filter cells are stan- 
dardised at one size, while all moving parts are 
separated acoustically from static elements by 
means of flexible connections. The tube-in- 
tube anti-freeze copper gilled heater is fitted 
with an automatic self-acting control and the 
three sizes of cooler and heater coils are fully 
interchangeable and self-draining, and can be 
removed without disturbing pipework or insula- 
tion. Thermal and acoustic insulation is built 
in aS in an automatic humidifier. The sizes 
and corresponding capacities are as follows : 


Capacity in 
cubic feet 
Size per minute 
12 1200 
24 2400 
32 3250 
48 4800 
65 6500 
96 9600 


The central system obtains maximum assist- 
ance from outside conditions, by automatically 
balancing the intake of fresh air with return air, 
and provision is made for incorporating self- 
acting anti-freeze protection if required. The 
cabin terminal control unit is available in two 
sizes and both casing and glove are fully insul- 
ated, while the heat exchanger is completely 
enclosed and insulated when the control is in 
the * off’ position. The heat exchange mech- 
anism is claimed to be still reliable after 250,000 
cycles without lubrication or servicing. The 
unit gives automatic temperature control through 
thermostats, of which there are two, room pattern 
and duct pattern, both being fully interchange- 
able. Consumption of compressed air is stated 
to be low, and the water temperature to the 
heating system “* master’ is compensated for 
fresh air temperature variations at all times. 
Since the capacity control of the refrigeration 
plant is fully automatic the consumption of 
power is a minimum. 

[Reply Card No. E8702] 
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(Left) Back view of rig for hydraulic tests, showing the 75 h.p. A.E.1. Schrage variable-speed a.c. commutator motor. (Right) Propeller test ri A 
4 3 obese . Cc. ° . A table 
integral with the rig enables blade angles to be measured. The propeller is rotated by hand to bring each Ke over the table , 


Test Rigs for Propeller Hydraulic 
Systems 

To simulate any hydraulic operating conditions 
likely to occur on controllers or hydromatic 
propellers in flight, de Havilland Propellers, 
Ltd., has devised test rigs on which these assemb- 
lies are tested before delivery or after overhaul. 
The controller test rig is designed to be used for a 
variety of controllers and feathering pumps. 
The rig enables controller performance to be 
accurately evaluated in respect of delivery and 
leakage, control pressures, sensitivity of speed 
(revolutions per minute) control, and checks of 
special valve functions. 

On this rig the controller under test is driven 
at the required speed by an A.E.I. Schrage 
motor (a variable-speed a.c. commutator motor) 
of 75h.p. This motor has torque/revolutions per 
minute characteristics matching those of the 
hydraulic load ; its high momentum gives a 
steady speed under the load, and it has good 
response to speed adjustment, as is essential for 
this application. 

The rig operates on a closed hydraulic circuit ; 
when the propeller controller is delivering from 
the coarse or fine pitch lines, the oil, after passing 
through the flow meter, is routed directly to the 
suction side of the controller gear pump, instead 
of into the main oil tank. This arrangement 
facilitates maintenance of a steady feed line 
pressure under a wide range of controller delivery 
conditions. High- and low-pressure oil pumps, 
driven by separate electric motors, supply to the 
controller feathering and feed lines respectively. 
The low-pressure pump, driven by an A.E.1. 
| h.p. squirrel-cage totally-enclosed fan-cooled 
motor, simulates the oil pump on the engines ; 
in normal closed-circuit running, the function of 
this pump is to replace the small amount of oil 
lost to drain by internal leakage in the unit under 
test. The high-pressure pump, driven by an 
A.E.I. 15 h.p. squirrel-cage totally-enclosed fan- 
cooled motor, generates the pressure necessary 
for static pressure and feathering tests. Internal 
leakage is checked for conformity with the 
specified limits by directing flow into the 
leakage gauge, which is fitted with a visual 
indicator. 

A separate rig has been designed for testing 
the hydraulic functioning of a wide range of 
de Havilland *‘ Hydromatic”’ propellers. This pro- 
peller test rig (illustrated) is a self-contained unit 
comprising basically a vertically mounted test 
sleeve which represents the engine shaft and 
contains oil supply lines for propeller operation 
Integral with the rig is an extension of the main 
framework forming a table from which propeller 
blade angles may be measured. The propeller 
can be rotated by hand to bring each blade in 
turn over the table. The rig contains an oil 
pump, driven by an A.E.I. 15 h.p. squirrel-cage 
motor. The hydraulic circuit employs reducing 
valves and is arranged so that three separately 


controllable oil supplies are available from the 
single pump. Supply of oil to the propeller line 
or lines is controlled by cocks on the control 
panel and all propeller functions (such as 
feathering, braking, &c.) can be performed. 
Suitable tappings in the test sleeve permit checks 
of internal leakage to be made. Means are 
provided on the rig for controlling the tempera- 
ture of the oil. 


{Reply Card No. E8711] 


Large Forge Development Scheme 


UNDER a development scheme which was 
started in 1953, in connection with the forging 
department of Thos. Firth and John Brown, Ltd . 
Sheffield, there was in- 
stalled a new 1750-ton 
capacity press, together 
with the necessary 
furnaces and a 15-ton 
manipulator. Following 
this installation, a new 
shop was built for the 
accommodation of the 
800-ton hydraulic press, 
shown in the accom- 
panying illustration, with 
its furnaces and a 3-ton 
mobile manipulator. 
This press has an overall 
height of 26ft, its day- 
light being 9ft and its 
working stroke 4ft. 
Water at 4250 Ib per 
square inch is used to 
operate the press and 
the full force of 800 tons 
is exerted at a speed of 
6in to Sin per minute, 
provision being made 
for the operation with 
light planishing strokes 
at a rate of 120 per 
minute. Operation of 
the press is effected 
through light servo-con- 
trolled valves from a 
desk at the side of the 
machine. 

Six furnaces at the 
side of the press are used 
to heat billets or ingots 
up to between 1150 deg. 
and 1250 deg. Cent. Two 
of these furnaces are 
heated by town gas 
and the remainder by 
producer gas, and they 
are all equipped for 
automatic precision 
temperature control. The 





handling capacity of the 3-ton mobile manipula- 
tor is supplemented by a 10-ton semi-Goliath 
crane and a 10-ton overhead electric crane 
serving the shop. 

We are informed that the next stage in this 
development scheme will be the installation of a 
4000-ton press in premises acquired from 
W. Griffiths and Sons, Ltd., in Brightside Lane, 
Sheffield. An old press in this shop will remain 
in service whilst the new one is being installed 
and the original hand-fired furnaces are being 
converted to modern producer gas firing. By 
the time the new press is ready, early in 1961, 
the furnace conversion work will be completed. 
The acgdisition of these new premises will 
allow an extension of the Firth-Brown 1000-ton 
press bay and it is planned to install three further 
800-ton capacity presses. 


New 800-ton press in the Firth Brown forge 








Typical response of ‘‘ Racon’”’ beacon, seen at a 
range of 3 miles 


response. It will then be possible to determine 
the separation between them and to judge whether 
any ambiguity could exist. 

The technical and operational evaluation tests 
will also provide information on the useful range 
of the beacon. Vessels at distances greater than 
15 to 20 miles are unlikely to pick it up. It Is 
not expected that any difficulties will arise from 
saturation of the beacon by interrogating pulses, 
since for this to occur all interrogations would 
have to be on the same frequency, all pulses 
would have to be triggered simultaneously, and 
all ships’ aerials would have to be ** looking at ”’ 
the beacon aerial on the same line of bearing. 

In order to cater for the slightly differing 
frequencies of different radar sets, the ** Racon”’ 
is swept over the radar frequency band once in 
every seventy-five seconds. Furthermore, the 
* Racon”’ will only be operational for every 
alternate five minutes, beginning on the hour. 
The signal will therefore only be seen every 
seventy-five seconds during alternate five minute 
“on” periods. No special equipment is required 
other than the normal ship’s radar and no adjust- 
ments are required by the operator. 

{Reply Card No. E8693) 


Crankpin Grinding Machine 
A HEAVY-DUTY automatic crankpin grinding 
machine has been introduced by Newall Group 
Sales, Ltd., Old Fletton, Peterborough, for the 
high-speed production of small and medium- 


sized four- or six-cylinder crankshafts. On this 
Newall-Keighley machine, to be seen in the 
illustration below, two in-line pins are ground 
simultaneously in one cycle. The machine has 
a work centre height of 10in and the distance 
between the faces of the workhead and tail- 
stock spindles is adjustable between 24in and 
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48in. It is equipped with two quick-approach 
and synchronised automatic hydraulic steadies 
with centres adjustable between 24in and 12in. 
The grinding wheels of 42in maximum diameter 
which can be fitted can be set with a maximum 
distance of 124in over their outside edges. All 
controls on the machine are interlocked and, 
after initial setting up, a complete operating 
cycle can be controlled by movement of a 
single joystick lever. 

The wheelhead is driven by a 20 h.p., 1000 
r.p.m. motor and is 
mounted on widely- 
spaced vee and flat ways. 
It has a rapid approach 
and withdrawal move- 
ment of Sin and four rates 
of automatic variable 
infeed, one for face and 
three for diameter grind- 
ing. The heavy-duty 
workheads are rotated 
at 70 r.p.m. by a large 
diameter shaft driven 
through vee-belts by 
a 3 h.p. constant speed 
motor, drive from the 
shaft to the work 
spindles being  trans- 
mitted by inverted-tooth 
chains. An electric brake 
in the drives is designed 
to stop the work rotating 
when the holding fixture 
is in the unloading 
position. A hydraulic- 
ally-operated wheelhead- 
mounted dresser for 
truing wheel peripheries 
which can be supplied in- 
corporates twin diamond 
holders, each with means of micrometer adjust- 
ment. The dresser controls for setting purposes, 
which are mounted on the front of the machine, 
include a dial calibrated in increments represent- 
ing a reduction in diameter on both wheels of 
0-:O00lin. The actual dressing operation consists 
of one pass with cut applied and return move- 
ment with no additional feed ; this operation 
is automatically brought into effect when the 
wheelhead retracts at the end of each grinding 
cycle and is associated with automatic com- 
pensation for wheel truing. 

[Reply Card No. E8701) 


Air Conditioning for Ships 

THe firm of Carrier Engineering, Ltd., 
recently announced the production of a new 
design of air conditioning for ships which has 
been extended to give full air conditioning in 
cabins with individual automatic control. All 
the equipment has been designed from first prin- 
ciples and incorporates all those qualities 
required of equipment on board ship, such as 


Heavy-duty automatic-cycle crankpin grinding machine on which two in-line pins are ground simultaneously 
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compactness, robustness, accessibility and ease 
of maintenance. The system employs higher 
velocities than used hitherto so that the space 
required for trunking is reduced and there is 
greater economy in operation. 

The equipment consists of a central station 
air conditioning plant using the “* push through ” 
method and individually controlled terminal 
units for supplying cabins or passageways. We 
illustrate a central station air conditioning plant 
having a capacity of 6500 cubic feet per minute. 


Central station air conditioning plant of 6500 cubic feet per minute capacity 


In the central station the fan/motor group 
is separated from the filter/heater/cooler group 
and pushes air through the plant, an arrangement 
which economises in refrigeration. There is a 
fully automatic balanced fresh and return air 
mixing unit with a circular damper which takes 
up the same position for the same fresh and 
return air conditions irrespective of whether 
the connections are being opened or closed. 
A high efficiency aerofoil runner is fitted to the 
fans which are directly driven by 1750 r.p.m. 
motors, both fan motor and runner being 
easily removed. A manually-operated smoke 
damper is built in and the filter cells are stan- 
dardised at one size, while all moving parts are 
separated acoustically from static elements by 
means of flexible connections. The tube-in- 
tube anti-freeze copper gilled heater is fitted 
with an automatic self-acting control and the 
three sizes of cooler and heater coils are fully 
interchangeable and self-draining, and can be 
removed without disturbing pipework or insula- 
tion. Thermal and acoustic insulation is built 
in aS In an automatic humidifier. The sizes 


and corresponding capacities are as follows : 

Capacity in 
cubic feet 

Size per minute 

12 1200 

24 2400 

32 3250 

48 4800 

65 6500 

96 9600 


The central system obtains maximum assist- 
ance from outside conditions, by automatically 
balancing the intake of fresh air with return air, 
and provision is made for incorporating self- 
acting anti-freeze protection if required. The 
cabin terminal control unit is available in two 
sizes and both casing and glove are fully insul- 
ated, while the heat exchanger is completely 
enclosed and insulated when the control is in 
the “ off’ position. The heat exchange mech- 
anism is claimed to be still reliable after 250,000 
cycles without lubrication or servicing. The 
unit gives automatic temperature control through 
thermostats, of which there are two, room pattern 
and duct pattern, both being fully interchange- 
able. Consumption of compressed air is stated 
to be low, and the water temperature to the 
heating system “‘ master’’ is compensated for 
fresh air temperature variations at all times. 
Since the capacity control of the refrigeration 
plant is fully automatic the consumption of 
power is a minimum. 

{Reply Card No. E8702] 
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Work Clamp 


A USEFUL clamp for use on light machine tool 
tables, which is available from Odoni Equip- 
ment, Ltd., Salisbury House, London Wall, 
E.C.2, is illustrated below. This clamp can be 


adapted to fit into any standard tee-slot and can 

be rotated through a full circle on its support. 
The clamping arm is pivoted in the body of 

the unit and its point of work-contact is about 





Machine table with component held by 


2iin from the front face of the body. The 
screwed spindle by which the arm is operated 
has sufficient length of adjustment to enable 
work up to 24in thick to be firmly held down on 
a table. An advantage of this design of clamp 
is that it has no loose parts which can be lost 
and that it can be quickly positioned and swivelled 
in a slot for use with various heights of work- 
piece 


[Reply Card No. E8721} 


Small Centrifugal Pump 


A PORTABLE 2in centrifugal pump for con- 
tractors’ and similar work has been added 
to the * Univac’’? range of pumps made by 
Henry Sykes, Ltd., Southwark Street, London, 
S.E.1. These pumps are available with a Lister 
3 b.h.p. diesel engine drive, as illustrated, or 





Portable 2in centrifugal pump with 3 b.h.p. diesel 
engine drive 


with an electric motor drive. They can be 
mounted on a steel barrow, on a trailer chassis 
or bedplate mounted for fixed installation to 
suit particular requirements. 

Solids up to lin diameter as well as dirty and 
gritty water or free flowing slurries, such as 
sewage sludge, can be passed by the pumps 
which are stated to give rapid self-priming and 
be capable’ of pumping on snore even at the 
maximum suction lift of 26ft-28ft. No priming 
water is required, air being removed before 


** Odoni”’ clamps 
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liquid enters the pump by a small vacuum pump 
capable of maintaining a vacuum of up to 23in 
25in of mercury. With a vertical suction lift of 
10ft the pump has an output of 6500 g.p.h. 
and with a lift of 26ft the output is 3300 g.p.h 
When driven at 1500 r.p.m. the output ranges 
from 8000 g.p.h. with a total head of 20ft to 
3000 g.p.h. with a head of 39ft. 

The pump has a three-bladed impeller and 
cast iron wearing plates, all of which can be 
easily replaced when 
worn by liquids contain- 
ing abrasives. The im- 
peller shaft is coupled 
directly to the engine or 
motor shaft and is fitted 
at each end in the casing 


MATERIAL FEEL 


RANGE OF INLET FOR 
HEAT EXCHANGE 
BY CONVECTION 


in a new design of gland developed by the 
makers. A small rotary exhauster is driven 
through a_ link vee-belt from the engine 
shaft and mounted in a_ readily accessible 
position, 
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Processing Fine Materials 


A ROTARY louvre equipment for drying and 
cooling very fine materials, made by Dunford 
and Elliott Process Engineering, Ltd., Linford 
Street, London, S.W.8, is designed to overcome 
the problem of limiting the speed of air flow in 
accordance with the fineness of a material to 
prevent fines being carried away. The principle 
upon which this process is based can be seen in 
the diagram. 

Briefly, this rotary louvre drying and cooling 
equipment consists of a rotating horizontal drum 
with a series of internal radial plates on which 
the material being processed lies. A current of 
warm or cold air which is admitted through a 
series of tangential louvres passes through the 
bed of material as it is slowly turning over and 
travelling towards the discharge outlet. 

The system of operation prevents the carrying 
away of fine materials by eliminating the current 
of air and effecting the heat transfer by heating 
or cooling sections of the internal louvres before 
they enter the bed of the material. When the 
equipment is used for material drying by heating, 
a flame or alternatively hot air is applied directly 
on to a number of louvres before they come into 
contact with the material. These louvres then, 
in turn, rapidly transfer their heat to the material. 
When cooling material, sections of the louvres 
are cooled by air to successively extract the heat 
from the hot material. If required. this system 
of heat exchange by conduction can be supple- 
mented by a small volume of hot or cold air 
passing through the material bed at a velocity to 
suit the fineness of the material being processed, 
and as the material does not at any stage drop 
through the air current, a negligible amount of 
fines is carried away. 

It is stated that this method has been used with 
success in a number of applications, two typical 
ones being the drying of black iron oxide filter 
cake, in which the moisture content was reduced 
from 25 per cent to 0-1 per cent, and the pro- 
cessing of a catalyst based on diatomaceous earth 
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in very fine powder form. In this latter case the 
moisture content was reduced from 6:6 per cent 
to 0 per cent, the maximum temperature which the 
material reached during processing being 400 deg. 
Cent. 


[Reply Card No. E8723] 


Uses of Liquefied Petroleum Gases 


A SYMPOSIUM on the “ Uses of Liquefied 
Petroleum Gases,’ was held by The Institute 
of Fuel at the Institution of Civil Engineers, 
Great George Street, London, S.W.1, on 
December 16 when three papers were presented 


-* 
4 
‘ 


MATERIAL 
DISCHARGE 


SEMI INDIRECT HEAT EXCHANGE 
BY RADIATION AND CONDUCTION 


Diagram of rotary louvre kiln for drying or cooling fine materials 


The first paper was given by R. F. Horner 
P. C. Jarvis, B.Sc., and A. G. Turner and 
entitled “ Liquefied Petroleum Gases: Brief 


Survey of the Present and Future Position, with 
Particular Reference to the U.K.’ The paper 
introduces the subject of liquefied petroleum 
gases by describing their composition and 
principal properties, and a table sets out the 
classification of L.P.G., while a second table 
lists the properties of commercial butane and 
propane. There is a brief outline of the his- 
torical development of the marketing of L.P.G. 
and mention is made of some of the present 
fields of application while the pattern of supply 
and distribution is examined. The paper 
concludes with an appraisal of the development 
of L.P.G. in the United Kingdom. 

In paper number two, ‘Some _ Practical 
Technical Aspects of the Uses of L.P.G. in 
Industry in France with Particular Reference 
to the Metallurgical and Ceramics Industries,” 
by J. P. Lotier, the practical aspects of how 
propane may be applied in the metallurgical 
and ceramic industries are shown by examina- 
tion of various industrial applications in France 
The possibilities of selling to industry a highly 
priced heat unit by making use of the quality 
and properties of propane are _ illustrated. 
Technical aspects of the use of L.P.G. burners 
are also dealt with and the different techniques 
for low and high-speed heating are discussed. 
It is shown how advantage may be taken of 
direct firing techniques utilising air burners for 
equilibrium furnaces at low heat transfer rates 
of 5-8 kcal per square centimetre per hour, that 
heat transfers of 25-30 kcal per square centi- 
metre per hour may be obtained with radiant 
heating, and that heat transfer rates as high as 
90 kcal per square centimetre per hour can be 
achieved with simple equipment. 

J. S. Wilding, B.Sc., and A. G. Turner pre- 


sented the third paper, “ Controlled Atmo- 
spheres Produced with Liquefied Petroleum 
Gases.’ The paper states that liquid petroleum 


gases are established as raw materials for pro- 
ducing controlled atmospheres used in the 
heat treatment of metal parts and deals with 
their use in this field. A description is given of 
the production of exothermic and endothermic 
atmospheres and their compositions compared. 
Applications of each type of atmosphere are 
indicated, including their use in gas carburising 
and carbonitriding, and an appendix shows the 
application of protective atmospheres in the 
heat treatment of metals. 
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Work Clamp 


A USEFUL clamp for use on light machine tool 
tables, which is available from Odoni Equip- 
ment, Ltd., Salisbury House, London Wall, 
E.C.2, is illustrated below. This clamp can be 
adapted to fit into any standard tee-slot and can 
be rotated through a full circie on its support. 

The clamping arm is pivoted in the body of 
the unit and its point of work-contact is about 





Machine table with component held by ‘* Odoni’’ clamps 


2iin from the front face of the body The 
screwed spindle by which the arm is operated 
has sufficient length of adjustment to enable 
work up to 24in thick to be firmly held down on 
a table. An advantage of this design of clamp 
is that it has no loose parts which can be lost 
and that it can be quickly positioned and swivelled 
in a slot for use with various heights of work- 
piece 
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Small Centrifugal Pump 


A PORTABLE 2in centrifugal pump for con- 
tractors’ and similar work has been added 
to the “ Univac’’ range of pumps made by 


Henry Sykes, Ltd., Southwark Street, London, 
S.E.1. These pumps are available with a Lister 
3 b.h.p. diesel engine drive, as illustrated, or 





Portable 2in centrifugal pump with 3 b.h.p. diese! 
engine drive 


with an electric motor drive. They can be 
mounted on a steel barrow, on a trailer chassis 
or bedplate mounted for fixed installation to 
suit particular requirements 

Solids up to lin diameter as well as dirty and 
gritty water or free flowing slurries, such as 
sewage sludge, can be passed by the pumps 
which are stated to give rapid self-priming and 
be capable of pumping on snore even at the 
maximum suction lift of 26ft-28ft. No priming 
water is required, air being removed before 
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liquid enters the pump by a small vacuum pump 
capable of maintaining a vacuum of up to 23in 

25in of mercury. With a vertical suction lift of 
10ft the pump has an output of 6500 g.p.h. 
and with a lift of 26ft the output is 3300 g.p.h 
When driven at 1500 r.p.m. the output ranges 
from 8000 g.p.h. with a total head of 20ft to 
3000 g.p.h. with a head of 39ft. 

The pump has a three-bladed impeller and 
cast iron wearing plates, all of which can be 
easily replaced when 
worn by liquids contain- 
ing abrasives. The im- 
peller shaft is coupled 
directly to the engine or 
motor shaft and is fitted 
at each end in the casing 


MATERIAL FEEL 


RANGE OF INLET FOR 
HEAT EXCHANGE 
BY CONVECTION 


in a new design of gland developed by the 


makers. A small rotary exhauster is driven 
through a_ link vee-belt from the engine 
shaft and mounted in a readily accessible 


position, 
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Processing Fine Materials 


A ROTARY louvre equipment for drying and 
cooling very fine materials, made by Dunford 
and Elliott Process Engineering, Ltd., Linford 
Street, London, S.W.8, is designed to overcome 
the problem of limiting the speed of air flow in 
accordance with the fineness of a material to 
prevent fines being carried away. The principle 
upon which this process is based can be seen in 
the diagram. 

Briefly, this rotary louvre drying and cooling 
equipment consists of a rotating horizontal drum 
with a series of internal radial plates on which 
the material being processed lies. A current of 
warm or cold air which is admitted through a 
series of tangential louvres passes through the 
bed of material as it is slowly turning over and 
travelling towards the discharge outlet. 

The system of operation prevents the carrying 
away of fine materials by eliminating the current 
of air and effecting the heat transfer by heating 
or cooling sections of the internal louvres before 
they enter the bed of the material. When the 
equipment is used for material drying by heating, 
a flame or alternatively hot air is applied directly 
on to a number of louvres before they come into 
contact with the material. These louvres then, 
in turn, rapidly transfer their heat to the material. 
When cooling material, sections of the louvres 
are cooled by air to successively extract the heat 
from the hot material. If required, this system 
of heat exchange by conduction can be supple- 
mented by a small volume of hot or cold air 
passing through the material bed at a velocity to 
suit the fineness of the material being processed, 
and as the material does not at any stage drop 
through the air current, a negligible amount of 
fines is carried away. 

It is stated that this method has been used with 
success in a number of applications, two typical 
ones being the drying of black iron oxide filter 
cake, in which the moisture content was reduced 
from 25 per cent to 0-1 per cent, and the pro- 
cessing of a catalyst based on diatomaceous earth 
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in very fine powder form. In this latter case the 
moisture content was reduced from 6:6 per cent 
to 0 per cent, the maximum temperature which the 
material reached during processing being 400 deg. 
Cent. 


{Reply Card No. E8723] 


Uses of Liquefied Petroleum Gases 


A SYMPOSIUM on the “ Uses of Liquefied 
Petroleum Gases,” was held by The Institute 
of Fuel at the Institution of Civil Engineers, 
Great George Street, London, S.W.1I, on 
December 16 when three papers were presented. 


MATERIAL 
DISCHARGE 


SEMI INDIRECT HEAT EXCHANGE 
BY RADIATION AND CONDUCTION 


Diagram of rotary louvre kiln for drying or cooling fine materials 


The first paper was given by R. F. Horner 
P. C. Jarvis, B.Sc., and A. G. Turner and 
entitled “ Liquefied Petroleum Gases: Brief 


Survey of the Present and Future Position, with 
Particular Reference to the U.K.” The paper 
introduces the subject of liquefied petroleum 
gases by describing their composition and 
principal properties, and a table sets out the 
classification of L.P.G., while a second table 
lists the properties of commercial butane and 
propane. There is a brief outline of the his- 
torical development of the marketing of L.P.G 
and mention is made of some of the present 
fields of application while the pattern of supply 
and distribution is examined. The _ paper 
concludes with an appraisal of the development 
of L.P.G. in the United Kingdom. 

In paper number two, “Some _ Practical 
Technical Aspects of the Uses of L.P.G. in 
Industry in France with Particular Reference 
to the Metallurgical and Ceramics Industries,” 
by J. P. Lotier, the practical aspects of how 
propane may be applied in the metallurgical 
and ceramic industries are shown by examina- 
tion of various industrial applications in France. 
The possibilities of selling to industry a highly 
priced heat unit by making use of the quality 
and properties of propane are _ illustrated. 
Technical aspects of the use of L.P.G. burners 
are also dealt with and the different techniques 
for low and high-speed heating are discussed. 
It is shown how advantage may be taken of 
direct firing techniques utilising air burners for 
equilibrium furnaces at low heat transfer rates 
of 5-8 kcal per square centimetre per hour, that 
heat transfers of 25-30 kcal per square centi- 
metre per hour may be obtained with radiant 
heating, and that heat transfer rates as high as 
90 kcal per square centimetre per hour can be 
achieved with simple equipment. 

J. S. Wilding, B.Sc., and A. G. Turner pre- 


sented the third paper, “* Controlled Atmo- 
spheres Produced with Liquefied Petroleum 
Gases.’ The paper states that liquid petroleum 


gases are established as raw materials for pro- 
ducing controlled atmospheres used in the 
heat treatment of metal parts and deals with 
their use in this field. A description is given of 
the production of exothermic and endothermic 
atmospheres and their compositions compared. 
Applications of each type of atmosphere are 
indicated, including their use in gas carburising 
and carbonitriding, and an appendix shows the 
application of protective atmospheres in the 
heat treatment of metals. 
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Industrial and Labour Notes 


United Kingdom Exports 


The Board of Trade reports that in 
the three months, September to November, 
the value in total exports of United Kingdom 
products was 8 per cent higher than in the 
comparable period of 1958 ; between January 
and August, the increase compared with the 
corresponding period of 1958 was 3 per cent. 
The increase in the September-November 
period was widespread among products as 
well as countries of destination. 

Exports of engineering products from 
September to November were 8 per cent 
higher than a year earlier, in spite of some 
decline in the exports of ships, aircraft and 
railway vehicles. The increase, it is stated, 
was the equivalent of £9,000,000 a month 
compared with an increase of £21,000,000 
for all exports. Non-electrical machinery, 
with an increase of 16 per cent, contributed 
£7,400,000 and road vehicles and parts 
£5,900,000, with increases of 24 per cent in 
cars and 25 per cent in commercial vehicles 
and chassis. There were also increases of 
7 per cent in the exports of electrical machi- 
nery. apparatus and appliances, and of 14 per 
cent in scientific instruments. 

Exports to North America made the biggest 
contribution to the total increase in car 
exports between September and November, 
with Canada taking 51 per cent and the 
U.S.A. 15 per cent more than in the com- 
parable period of last year. There were also 
large increases in motor-car exports to all 
the major West European countries, apart 
from France. The increase in machinery 
exports was similarly widespread. It included 
increases of 64 per cent to the U.S.A., 34 per 
cent to Canada, 28 per cent to India, 15 per 
cent to Australia and 89 per cent to Russia. 
During the period, iron and steel exports 
were 19 per cent higher than a year earlier 
and exports of non-ferrous metals were 10 per 
cent higher. 


Export Service Bulletin 

The Board of Trade states that from 
January |, its * Special Register Information 
Service” is to be replaced by an * Export 
Service Bulletin.” It will be published three 
times a week and will contain all the urgent 
information about overseas calls for tenders 
and export opportunities. In addition, a 
weekly supplement is to be published con- 
taining the latest economic and market 
commodity reports from the United Kingdom 
Commercial Diplomatic and Trade Com- 
missioner Services overseas. The annual 
subscription for the bulletin (including the 
supplement) is to be £10 10s. 


Unemployment 


The Ministry of Labour has reported 
that, between November 16 and December 7, 
the number of unemployed in Great Britain 
fell by nearly 10,000. The total number 
registered as out of work on December 7 was 
420,910, or 1-9 per cent of the estimated 
number of employees. On the comparable 
date last year, unemployment was 2°4 per 
cent of the total number of employees. 

In the three-week period ended December 2, 
the employment exchanges filled 99,000 
vacancies. The number of vacancies notified 
but remaining unfilled on that date was 
251,000, which was 6000 more than in 
November. 


Youth Employment Service 


Last week, the Ministry of Labour 
published a report, which has been prepared 
by the National Youth Employment Council, 
on the work of the Youth Employment 
Service in the years 1956 to 1959. This 
report points out that, with the “* bulge ” of 
school leavers and the end of National 
Service, the number of men available for 
civilian employment during the next ten 
years will increase by about 1,000,000. 
Whether the country will be able to absorb 
such an increase, the report comments, will 
depend on the state of the economy. It goes 
on to say that if expansion should not be at 
a rate sufficient to absorb the additional 
number of workers available, the brunt 
would quite likely be borne by such groups 
as married women and older workers rather 
than by young people. The latter would be 
likely to suffer in comparison with adults 
only if a continued recession led to a cessation 
of recruitment in the interests of existing 
employees. 

As the ** bulge ’ develops, the report adds, 
the placing of school leavers must be expected 
to impose an increasing burden on the Youth 
Employment Service. <A particularly difficult 
problem with which that service is likely to 
be faced in the coming years is the placing in 
employment of youngsters whose disposition 
or lack of ability make them a “** less attractive 
proposition * to employers, who are liable 
to be more selective than they have been in 
the past. But the National Youth Employ- 
ment Council also expresses concern over the 
prospects, during the next few years, of 
school leavers finding employment of the 
right kind and, in particular, employment that 
offers suitable training opportunities to those 


capable of benefiting from them. The 
council welcomes the setting up of the 


Industrial Training Council, though in the 
report it emphasises that local action in each 
individual area of the country is necessary to 
supplement the action being taken at national 
level in different industries. 

Finally, the report makes the observation 
that the success of the Youth Employment 
Service depends on the quality of the indivi- 
dual youth employment officer. Youth 
employment officers, the report says, are 
doing admirable work but the training 
which new entrants receive is not always 
adequate, nor is it certain that the salaries 
and prospects offered by authorities operating 
the service are at present such as will con- 
tinue to attract men and women of the right 
calibre. 


Occupational Safety and Health 


The Industrial Safety Division of the 
Royal Society for the Prevention of Accidents 
has announced that, early in the new year, 
it will begin to participate in an international 
scheme intended to promote wider under- 
standing of industrial safety and allied 
subjects among safety officers, works mana- 
gers, industrial physicians, trade unionists, 
and research workers. The essential aim of 
this scheme is to make information available 
rapidly and systematically, on literature and 
legislation dealing with all aspects of occupa- 
tional safety and health. All kinds of indus- 
trial activity are to be covered, including 
engineering, mining and quarrying, agricul- 
ture, transport, dock work and public works 
contracting. 


Distribution of the information is to be 
made through the International Labour 
Office by means of index cards. Literature to 
be dealt with includes reports, specialised 
publications of all descriptions, books 
and periodicals from countries throughout 
the world. Laws and regulations, codes, 
standard specifications and matters of a 
legislative nature will also be given systematic 
coverage. The cards, each with a classifica- 
tion code number, will consist of a complete 
index of subjects and cross references and 
each item of information will appear on only 
one card. Cards will be obtainable, in 
complete sets only, from the national organis- 
ing centre which, in this country, is the Royal 
Society for the Prevention of Accidents. 
Other countries co-operating with the Inter- 
national Labour Office in this scheme are 
France, Germany, Italy, Austria, Belgium, 
Denmark, the Netherlands, Poland, Sweden 
and Switzerland. 

The cost of this service to British sub- 
scribers will be £14 5s. a year. Inquiries 
concerning it should be sent to the Royal 
Society for the Prevention of Accidents, 52, 
Grosvenor Gardens, London, S.W.1. 


Agricultural Machinery 

According to statistics collected by the 
Agricultural Engineers Association, produc- 
tion of British agricultural machinery and 
tractors in the first ten months of this year 
was || per cent higher than in the comparable 
period of 1958. The Association says that, 
although exports of combine-harvesters this 
year were not much more than a third of the 
1958 figure, the overall exports of the agricul- 
tural machinery industry are running at a 
rate 10 per cent above that of 1958. 

Tractor exports this year have been 14 per 
cent above last year and now comprise more 
than three-quarters of the agricultural engi- 
neering industry’s overseas sales. Apart 
from combine-harvesters, overseas sales of 
other farm machinery are 8 per cent higher 
thanin 1958. As to the effect of the Common 
Market on British tractor exports, the 
Association says that, while German exports 
to the rest of the market area remain stable, 
Great Britain’s have fallen by 5 per cent. 
On the other hand, in the Free Trade Associa- 
tion of the “ Outer Seven,” while German 
tractor sales have fallen by 7 per cent this 
year, Great Britain’s have risen by almost 
20 per cent. In Finland, British tractor sales 
this year have increased by £2,750,000. 


Fire Protection Conference 

The Fire Protection Association is 
sponsoring a National Fire Protection Con- 
ference which is to be held in London on 
February 25 and 26, 1960. This conference, 
the first of its kind, is to be attended by Home 
Office fire prevention experts, Ministry of 
Labour factory inspectors and by public and 
industrial fire brigade officers from all over 
the country. The importance of the con- 
ference to industry is emphasised by record 
figures for fire damage in 1959. Provisional 
estimates for this year up to mid-December 
put the losses at over £40,000,000, brought 
about mainly by an unusual number of large 
factory fires. The Fire Protection Association 
says that, in 1958 and 1959, there were at 
least five fires each causing material damage 
valued at over £1,000,000, and “* experts fear 
that the day of the £10,000,000 industrial 
fire is approaching.” 
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French Turbo-Drilling Experiences 


Since January, 


1956, when the first French-designed turbo-drill was tested at 


St.-Bauzille-de-Montmel near Montpellier, over 150 wells have been drilled in 


Europe and overseas. 


By October, 100,000m of boreholes had been achieved, 


including one to a depth of 1859m in the Paris region which required nine days 
g T ) , 


to complete, compared with the usual eighteen days for rotary drilling. 


The 


greatest depth reached has been at Lacq (4600m), and the longest endurance to 


date by a single 


turbine has been 443 hours. 


Our article deals with turbo- 


drilling experience at Lacg, Hassi-Messaoud, and Coulommes. 


NTIL just after the first world war, the only 
methods in general use for drilling oi! wells 
were those employing a vertical reciprocating 
motion. The tool was suspended from a string 
of rods or pipes, as in churn-drilling, or else a 
cable was employed for this purpose. By about 
1930, these methods had been superseded in 
deep well drilling by the rotary technique, 
although cable drilling remains popular in the 
U.S.A. for shallow wells. At depths below 
1600m, churn drilling was no longer economic, 
the main reason being the inefhiciency of the 
transmission which allowed a specific power of 
only 25W to 40W per square centimetre to 
reach the bottom of the hole. Penetration 
rates with rotary bits are about twice as high as 
could be achieved with churn drilling. The 
weakness of the rotary system, however, lies in 
the fact that power has to be transmitted through 
rotating the torsionally weak drill string. Friction 
at the sides of the borehole grows in proportion 
to the depth and limits the amount of power 
reaching the tool. The answer to the problem 
was, therefore, to transmit power to the bit 
directly For this purpose various means 
have been proposed including electric drives, 
but so far only the hydraulic turbine has proved 
successful 
Already in 1873, the American 
suggested the use of a turbine, but at that time 
his proposal did not prove feasible. Nearly 
half a century later, in 1922, the Russian M 
Kapeliushnikov filed his patent for a turbine 
drill which was granted in September, 1924. In 
that year, the American Sharpenberg was granted 
a patent for a multi-stage turbine, but an actual 


Cross had 


design tested by the Standard Oil Company of 


California at Elk Hill in 1926 could not com 
pete with the established methods at the com- 
paratively shallow depths encountered, of 


1100m-1200m 
In the Baku oilfield, on the other hand, the 
oil-bearing formations lie at 3000m-3500m 


depth, and this fact provided a considerable 
incentive for the Russian engineers to find ways 
of improving their drilling methods. Already in 
1925 an industrial version of the Kapeliushnikov 
drill was produced his employed a single- 
stage turbine together with a multi-stage planet- 
ary reduction gear. Similar designs arose in 
other countries, notably the French turbine of 
Lachamp and Perret of 1924, but in no case was 
the blading able to stand up to the high flow 
rates of 60m to 70m per second, and the reduc- 
tion gears also could not be got to work success- 
fully at the bottom of an oil well. The French 
experiments were abandoned in 1928, although 
the Russians continued this line of approach 
for another seven years. Eventually, in 1935, 
the idea of the multi-stage turbine won the day, 
since its lower speed of 600 to 1000 r.p.m. made 
it possible to drive the bit directly without 
reduction gearing. Many years were to pass, 
however, before the Russians, by using special 
steels and flexible bearings, finally succeeded in 
producing a drill which would stand up to the 
rigorous conditions encountered. a 

In France, oil is found at depths of 2500m to 
3000m so that the motives for developing 
a turbo-drill were similar to those in Russia. 
The problem was taken up in 1954 by Etablisse- 
ments Neyrpic, of Grenoble, on whose experi- 
ence the following account is based 

The Neyrpic turbo-drill (Fig. 1) is a multi- 
stage unit comprising an outer casing the top 
end of which screws into the lowest pipe socket. 
Inside the casing are mounted the stationary 


parts of a multi-washer thrust bearing, and 
below, the turbine stator vanes. Between 
successive stator rings revolve the rotor stages 
Underneath the motor section, which may com- 
prise up to 100 or more stages, passages are 
provided through which the mud enters the 
hollow centre of the turbine shaft and flows to 
the drill bit which is attached below. 

The turbo-drill has theoretical characteristic 
curves similar to those of ordinary hydraulic 
turbines. Thus, the graph of efficiency against 











Fig. 1—Exploded section through drill turbine. The 

working fluid (drill mud) by-passes the thrust bearing 

and enters the blading which may have up to 100 or 

more stages. Afterwards the mud passes through the 
shaft centre to the drill bit 


speed for constant discharge is parabolic, with a 
maximum at approximately one-half the run- 
away speed. At this speed, the efficiency is 
about 65 per cent, while 68 per cent has been 
reached in recent laboratory tests. The torque 
curve falls away linearly from a maximum at 
stalling to zero at runaway speed, the torque at 
optimum efficiency being about half the maxi- 
mum. The stalling torque is, however, not 
sufficient to endanger the drill string. Since the 
turbine speed can fluctuate rapidly by 100 per 
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cent or so, it is of great importance that the 
pressure drop across the turbine should be 
constant in order to avoid dangerous surges 
within the hydraulic system ; the pressure drop 
is in fact very nearly constant over the full speed 
range. In actual operation the torque curve 
difiers from the theoretical shape on account of 
bearing friction and reactions on the bit. Parallel 
with the design of blading, therefore, research is 
being carried out on thrust bearings, using a 
special test bed. Another installation makes it 
possible to test a complete drill under different 
operating conditions of discharge pressures, 
weight on the bit and torque (Fig. 2). 

Various designs of turbo-drills 
produced to suit all bits currently used. A 10in 
diameter turbo-drill with eighty stages, each 
comprising a rotor and stator, has been developed 
for use with 124in to 173in bits. This is stated 
to be specially suited to medium and hard forma- 
tions. Soft formations require a much larger 
torque, and for such applications a turbo-drill 
of the same diameter but with 100 stages is 
employed. This machine can be coupled in 
pairs giving what is in effect a 200-stage drill. 
The same applies to a 7Jin diameter drill for 
84in to 12in bits. Smaller machines as well as 
10in and 17jin turbo-coring drills for wire line 
coring complete the range of deep drilling 
equipment. 

The first application of the Neyrpic turbo- 
drill was in January, 1956, at Saint-Bauzille-de- 
Montmel in France. Since then, it has been 
used at Lacq, at Hassi-Messaoud in the Sahara, 
and at the Coulommes field near Paris. 

The ** Lacq 120°’ well of the Société Nationale 
des Pétroles d’Aquitaine was drilled early in 
1957 as a production well intended to tap the 
Lacq deep pool. This was the first time that 
only turbo-drills were used from a depth of 
900m down to 2990m, the whole being drilled 
with I2}in bits At a neighbouring well, 
*Laeq 105 bis,” rotary drilling was employed 
as a control, the geology being almost exactly 
the same, comprising from 900m to 2440m various 
formations of limestone, limestone marl, and 
dolomite. 

The turbines used were models ** TF.10-80,” 
Mark I, II, I] and IV, on a string of 54in FH drill 
pipe. Two 10in drill collars were placed just 
above the turbo-drill together with variable 
lengths of 8in drill collars. One or two stabil- 
isers were used at all times. 

Maximum depth was reached by the turbo 
rig in 680 hours, while the rotary rig required 
1950 hours. Weight on the turbine bit varied 
between | and 17 tonnes, and | to 8 tonnes 
on the rotary. The mud flow was 2600 litres 
to 3500 litres per minute with the turbine and 
1800 litres to 2500 litres per minute with the 
rotary drill. In order to maintain such flow 
rates, pressures of 80 kg to 130kg per square 
centimetre were required. 

Performance at “ Lacq 120” and the average 
for the whole field are compared in Table I. 


have been 





[ABLE I—Comparison Between Rotary and 
Turbo- Drilling at Lacq 
Rotary Turbo 
average at Lacg) (Lacq 120) 
Dr g time 1645 hours 593 hours 
(to 2250m) (to 1994- 5m) 
Mean penetration rate 1:36 m/hr 3-35 m/hr 
Tota 119 davs 61 days 
Hole d d. monthly 565m 1050m 
Time und trips 32? hours 579 hours 
Adding sing tishing »bs 402 hours il 
* Including running in, pulling out, adding dril! pipe, redrilling, 
circulation, fishing jobs, repairs and maintenance 
The table—based, it must be noted, on a 


single result—shows a saving of fifty-eight days 
at the well ** Lacq 120°’ as compared with the 
average for the whole field. About seventeen 
days—402 hours— were saved due to the absence 
of fishing jobs, but, on the other hand, more 
time was spent on round trips Owing to shorter 
bit life (about 73 per cent of the average figure 
for rotary bits). The average endurance of a 
turbo-drill was 109 hours, while the maximum 
endurance attained was 190 hours. 

In the twelve months to March, 1959, turbo- 
drilling was introduced at Hassi-Messaoud 
with a view to bringing this field into produc- 
tion as quickly as possible. Major difficulties 
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were encountered from the start. The pay 
formations are at a great depth and overlaid by 
alternating beds of abrasive and heaving rocks. 
The viscosity of the drilling mud could not be 
kept down as it deteriorated rapidly ; the 
presence of barites, salt, oil and gas, together 
with high down-hole temperatures and inade- 
quate desanding, rendered the mud _ particularly 
erosive. Pump capacities were not high enough, 
and high pressures had to be maintained because 
of the depth and the weight of the mud, although 
the flow circulation rates of which the pumps 
were capable were low. 

In the face of so many problems it was decided 
to deal with each difficulty in turn, first of all 
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drill was the intensive competition between 
drilling companies, which resulted in a prefer- 
ence for old and well-tried methods and a 
tendency to distrust the new technique. As 
elsewhere, it was noted at Hassi-Messaoud that 
the introduction of turbo-drilling stimulated the 
users of conventional methods to greatly im- 
proved performances. No final comparisons 
can be drawn owing to the fact that three turbo- 
drilled wells representing 2000m of hole and 
a few dozen bits must be evaluated against 
two years of rotary experience, forty completed 
wells, 30,000m of 84in hole and hundreds of 
bits. Nevertheless, the impression is that turbo- 
drills are economically advantageous, at least 





Fig. 2—Test rig for operating drill turbines under simulated field conditions 


tackling a given interval with existing equip- 
ment to find out whether turbo-drilling was 
possible and economic, and to prepare optimum 
drilling programmes and decide on the improve- 
ments required. The work was undertaken 
jointly by Compagnie Frangaise des Petroles 
(Algerie), Neyrpic, and Christensen Diamond 
Products. 

It was decided to begin with the 84in interval, 
{about 2520m-3180m depth) and at the end of 
the period under review a total of nearly 2000m 
had been drilled in 500 hours, totalling about 
forty days’ drilling on six wells. The most 
complete results were obtained on three wells 
belonging to C.D.P.A. Here “Super 7-11” 
rigs were employed, while the turbo-drills were 
mainly standard double 7}in o.d., 220-stage 
models ; one of them is stated to have operated 
for more than 200 hours. 

Broadly speaking, formations below the 
Yiin casings have comprised about 150m of 
anhydrite with salt and dolomite and streaks of 
clay, 100m of rock salt, another 50m of anhy- 
drite, 200m of alternating beds of anhydrite 
and salt, and 200m of rock salt, followed by 
argillaceous sandstone. 

Average penetration rates amounted to 1:5m 
per hour with rotary drilling and 3-25m_ per 
hour with turbo-drills, when using diamond 
bits of various designs. Eight such bits pene- 
trated 1400m in 400 hours of turbo-drilling. 
Tricone bits proved useless in the hard for- 
mations but valuable for penetrating the salt ; 
in the review period, fifteen tricone bits were 
used to drill 600m in 100 hours. 

The cost of drilling at these three wells is 
quoted to have been as high as with the best 
rotary drilled wells and in most formations 
much less than the average for a rotary well. 
The turbo-drill intervals are stated to have been 
perfectly vertical. Better penetration perform- 
ances are expected in future drillings when it is 
planned to put into operation extra pump 
capacity, and turbo-drills fitted with deflectors 
and low leakage lower bearings. These and 
other improvements will, it is hoped, allow 
optimum working conditions to be approached. 

A factor which militated against the turbo- 


on 84in drilling. Promising tests were also 
carried out on the 124in interval, rat and mouse 
holes, and with spudding operations. 

Experience with turbo-drilling has also been 
obtained in the Paris basin where it was intro- 
duced at the Coulommes field in November, 
1958. Here some very favourable results have 
been achieved both in the 9$in casing interval 
(Om to 200m) and, provided adequate pump 
capacity was available, the 7in casing interval 
(200m to 1800m). Streaks of millstone grit in 
the former interval slow down rotary drills 
considerably, and at the same time frequently 
necessitate the use of 173in bits in place of the 
12}in size normally employed. With turbo- 
drilling, the interval was penetrated in seven 
hours instead of over three days as with rotary 
drilling, and the constant diameter of the hole 
obtained sometimes made it possible to run 
the casing without a previous trial run. Turbo- 
drills are also being used to drill the rat and 
mouse holes on all wells. 

Including all operations, from spudding to 
the Schlumberger run, the best time achieved 
so far has been nine days for drilling from Om 
to 1859m, compared with eighteen days for 
rotary drilling. 

The results quoted thus appear on the whole 
very Satisfactory. To date the “ Neyrfor”’ 
turbo-drill has been applied in drilling over 
150 wells in ten countries in Europe, Africa 
and North and South America, and in October 
it was announced that a total of 100,000m of 
drill holes had been achieved. Application of 
the turbo-drilling technique is much facilitated 
by the fact that it can be employed using a 
standard rotary rig with very few modifications. 
Unless, however, mud pumps of ample power 
are available, i.e. about 1000 h.p. to 1500 h.p., 
depending on the sizes of turbine and bit, as 
well as on depth and other parameters, it 
becomes necessary to install additional pumps 
so as to maintain the optimum rates of flow. 
Since the power varies with the cube of the flow 
rate, a 2 per cent loss of flow causes something 
like a 6 per cent power reduction. The use of 
a pulsation damper is also very advantageous, 
as it prolongs the life of the equipment. 
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When drilling through sandstone or siliceous 
formations, cyclone desanders have to be used 
to remove suspended abrasive material from 
the drilling fluid. While existing bits appear 
suitable for turbo-drills in hard formations, 
there is much scope for developing special bits 
for use in soft strata. 

It seems too early to pronounce on the com- 
parative cost of rotary and turbo-drilling. 
Calculations indicate that turbo-drilling may 
result in savings of 10 to 15S per cent, and a 
50 per cent increase in performance of the rig. 


I.R.S.1.A. Annual Report 


The Belgian Institut pour l'Encouragement 
de la Recherche Scientifique dans I'Industrie 
et lAgriculture (I.R.S.1.A.) has issued its 
Report for the year 1958. The Institute received 
a subsidy of 192-5 million frances, 22,500,000 
francs in excess of the amount originally bud- 
geted. By means of subsidies amounting to 
over 233 million francs the Institut in its turn 
has maintained fifty-five research projects and 
assisted a number of others, invclving a total 
personnel of 221 scientists and 399 technicians. 
The research projects include the manufacture of 
acetylene by pyrolysis, acetylene derivatives 
(including the effect of strong ionising radiations), 
a map of the soil and vegetation of Belgium, 
electronic calculating machines (transistor 
studies), studies in animal feeding, horticulture, 
agriculture, and veterinary science, metallic 
structures, a novel magnetic copying lathe, 
programme control by means of logical elements, 
electric and hydraulic control circuits, high duty 
lathes, and ceramic tooling. 

In connection with high polymers, work was 
carried out on the resistance to tropical climates, 
irradiation, preparation of backing materials 
for photographic emulsions, and other topics. 
The Road Research Centre has continued its 
work on the properties of various road surfaces, 
soil load carrying capacity, fatigue resistance to 
bending, soil stabilisation with hydrocarbons 
(as used on the Antwerp-Liége motorway), 
drainage filters, and the use of neutron and 
gamma radiation, respectively, in the deter- 
mination of the water content and density of 
soils. 

Tracer techniques, using C', were employed 
by the Textile Research Centre to determine the 
amount of soap and detergents left in woollen 
fabrics after rinsing. The stability of quenched 
glass at temperatures up to 400 deg. Cent. is 
one of the tasks at the Centre cf the Belgian 
Glass Industry. Further work is being carried 
out at Ougrée to establish a correlation between 
the behaviour of the experimental low shaft 
furnace and an_ industrial blast furnace. 
Researches in the ficld of solid state physics 
were concerned with photographic emulsions 
of higher sensitivity and new methods of obtain- 
ing a photographic image. A systematic study 
is being undertaken in the Gevaert laboratories 
of the behaviour of the latent image under 
varying conditions of humidity (10-95 per cent) 
and temperature (— 30 deg. to +90 deg. Cent.). 

The equation of state at pressures of over 
1000 atmospheres is being studied for methane, 
and for mixtures, principally those of nitrogen 
and hydrogen, at up to 3000 atmospheres and 
200 deg. Cent. This work will later be extended 
to cover ternary mixtures (N,, H., and NH,). 
The propagation of sound in gas under high 
pressure is being determined, in particular in 
the neighbourhood of the critical point. Other 
work concerns explosion inhibitors for acetylene. 

A study is being made of the electrical resist- 
ivity of steel at high temperatures under con- 
ditions of yield. It is thought that resistivity 
measurements may be used to forecast the 
behaviour of the metal in industrial conditions 
for up to 100,000 hours. 

Measurements will be carried out by the 
Shipbuilding Research Centre on seagoing vessels 
to determine the correlation between tank tests 
and actual performance. Hull stresses will be 
measured in a study of the ageing of vessels. 

An experimental stretch of road between 
Zwartberg and Meeuven will be carried out in 
prestressed concrete. 
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Cold Strip Mill 


HIS summer a cold rolling mill built by 
Maschinenfabrik Sack, Duisseldort, was com 
missioned at the plant of Kaiser Aluminum and 
hemical Corporation, Ravenswood (West Vir- 
ginia). The mill consists principally of a two- 
high stand equipped with rolls of 560mm dia- 
1100mm long, for the rolling of 
aluminium alloy whether 


and 


meter 
aluminium and 


strip 


outer diameter of 1450mm. The rolling speed is 
steplessly variable from zero to 180m per minute 
The rolls are screwed down by two d.c. motors 


electromagnetically coupled so as to allow 
combined or separate operation 
The whole installation comprises: a paper 


coiler in front of the rolling mill for coiling paper 
interleaving the incoming material ; an uncoiler 





Fig. 1 


quickly changed. 


4 old strip mill for aluminium and aluminium alloy (works assembled). 
coiler, strip uncoiler, roll stand and coiling machine with movable belt wrapper. 
The uncoiler and coiler are mounted on the same baseplates as their motors and reduction 


From left to right : paper 
The endless belt can be 


gearing 


annealed or not. Special stress was laid on a 
high quality of the surface of the finished product 
Depending on the nature of the material to be 
rolled, the reduction per pass ranges from 60 to 
20 per cent. With a maximum initial thickness 
of 3mm, the largest strip width is 38in;_ the 
minimum finished thickness is 0: 15mm 

Single coils up to 3700 kg and double coils up 


to 4600 kg can be rolled with a maximum 


with an expanding mandrel 508mm in diameter 
and 2000mm long, with four hydraulically 
operated segments; the roll stand itself; a 
coiler identical in construction and size with the 
uncoiling machine, but having an arm above 
the mandrel for holding down the strip ; a belt 
wrapper with double paper uncoiler situated 
above it : separate oil systems for lubricating the 
* Morgoil” roll bearings, the lubrication of all 





Fig. 2—Strip mill as installed, shown during trials 
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gears, the lubrication and cooling of the rolls 
and the rolled material, and the generation of 
pressure oil for the various hydraulic operations ; 
finally, there is an exhaust ventilation for 
removing fumes. Fig. 1 shows the complete 
plant assembled in the maker’s works, while 
Fig. 2 gives an impression of the actual instal- 
lation. The ample quantities of coolant used on 
the strip and rolls—some six to seven times the 
amount used for steel—are stated to play an 
important part in reaching the high surface 
finish and thickness tolerance required. 

The design of the belt wrapper permits a 
quick replacement of the endless belt. The 
uncoiler and coiler are mounted on the same 
baseplates with their driving motors and reduc- 
tion gearing. The mandrel overhangs the bear- 
ings and is suitable for single or double coils. 
When double coils are employed, one coil 
is unrolled first, after which a hydraulically 
operated pusher plate pushes the second coil 
into the uncoiling position facing the rolls. 
Special provision is made for exhausting the 
vapours and fumes from the rolling process, and 
for fire protection in view of the inflammability 
of the coolant emulsion employed. 


Combination Socket Outlet 


In addition to 380V, three-phase connections 
for motors, industrial and agricultural enter- 
prises generally require a certain number of 
single-phase outlets at 220V for handlamps, 
small power tools, and other temporary purposes. 
Frequently such socket outlets are inaccessible 
or completely absent. 

The problem of providing a_ single-phase 
supply in addition to three-phase has been 
solved by the introduction of a combination 
socket by Siemens-Schuckertwerke A.G., Berlin 
and Erlangen. The system does away with the 
need for separate circuits for the two kinds of 
current. The combination sockets are housed 
in a Cast iron casing, yet are small and light and 
suitable for mounting on an existing panel or 
on a wall. Each unit, as shown in our illustra- 
tion, comprises a three-pole socket outlet for 





The two casings on the left show the combined-socket 
outlet for 380, three-phase, and 220V, single-phase 


380V and ISA, 25A or 60A, and a two-pole 


Schuko’ single-phase socket containing a 
fuse 
The three-phase socket is protected by a 


hinged lid closing under spring pressure. When 
a plug has been inserted the lid engages with the 
plug and locks it in position, so that it cannot 
be pulled out by tugging at the cable. The 
single-phase socket is also protected by a lid 
which can be screwed down by a thumb screw. 
The supply cable can enter the socket casing 
either from the top or the bottom, for which 
purpose two tapped holes have been provided, 
the unused hole being closed by a threaded plug 
of insulating material. 
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200-Ton Floating Crane 


NE of the more important items of plant 
used during the construction of the 196MW 
Danube power station of Ybbs-Persenbeug was 
a 200-ton floating crane which was employed in 
connection with the 
erection of sheet piling 


around the working 
pits, the placing of stop 
logs, &e. Bought 
second-hand from 


M.A.N. in Germany, it 
was dismantled, taken to 
Austria and reassembled 
at the Linz shipyards. In 
view of the start of 
work on another major 
power scheme on_ the 
Danube at Aschach, it 
was decided by _ the 
Osterreichische Donauk- 
raftwerke A.G.(DoKW) 
to have this crane com- 
pletely overhauled and 
rebuilt. In particular, it 
is now provided with a 
new pontoon’ which 
takes the form of a 
single hull instead of 
two hulls connected by 
girders. The hull is 38m 
long, 16°2m broad and 
3:3m_ high and, with 
0:96m draught, has a 
displacement of 537 
tons. It is subdivided 
into water-tight com- 
partments for reasons of 
safety and carries the 
power plant, comprising 
two three-phase, 125kKVA 











diesel generator _ sets. 
Arrangements have been 
made to enable this 


plant to supply electric 


power to the shore if 
required. 
In addition, the hull 


contains the — crew’s 
quarters, including day 
room, kitchen, and hot 
and cold showers. The 
full crew comprises 
seven or eight persons. 


Our illustration (Fig. 
during acceptance tests. 
maximum capacity of 


radius, while previously 


1) shows 
It has a 

2100 tons 
maximum 


being lifted by the two hooks 


Fig. 2—Floating crane in transport position, seen from astern 
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the 


crane 


nominal 


at 
lift 


Ilm 
could 





Fig. 1—Floating crane showing acceptance tests. A load of 216 tonnes is 





877 


only be obtained at up to 4:7m radius. The 
auxiliary hoist was also strengthened, from 
15 to 20 tons. A protective system has been 
installed which prevents the lifting of excessive 
loads, and special indicators show the magnitude 
of the load at any time. The derrick has two 
tubular main struts with lattice cross bracing. 
Adjustable ties serve to vary the amount of 
reach. The hoisting speed for the main hoist 
is 1-3m per minute and for the small hoist 
7-5m per minute. Motors comprise two 40kW 
motors for the main hoist, one of 30-S5kW for 
the auxiliary hoist, and one of 22-8kW for the 
luffing machinery. 

Water ballast of the order of 100 tons is 
admitted to the trim compartments so as to 
balance the effect of the load. Anchor winches 
and capstans are mounted both fore and aft. 
Our second illustration shows a view of the 
crane from astern in a position suitable for 
transport ; the lowered derrick is supported on 
barges. 


Film Strips as Career Guides 

The multiplicity of careers open to young 
people poses the problem of making a satis- 
factory choice, one which would give scope to 
the ambitions of those starting out upon their 
working life, and at the same time make the 
best possible use of their abilities. A joint 
committee of the Danish Trade Unions and 
Employers’ Federations considered that as a 
first step it was essential to spread fuller infor- 
mation about the various careers, and accord- 
ingly sponsored—and voted money for—a 
series of film strips accompanied by a spoken 
commentary, illustrating various kinds of job, 
for showing in schools. The plan is that each 
major industry should collaborate with the 
committee and with the producer of the film 
strips to make a film strip and talk giving a 
candid sketch of the kind of work and working 
conditions to be found in the industry, the ratés 
of pay, the advantages and the hardships. The 
Central Labour Exchange has agreed to arrange 
for distribution of the film strips provided they 
give an objective picture. The subsidy voted 
by the joint Trade Union/Employers committee 
is intended to help smaller industries with the 
expense of producing the large number of 
copies required for distribution to all the various 
schools. 

The first of these film strips was produced 
with financial help from the Metal Workers’ 
Apprenticeship Committee and shows the life 
of an apprentice in a big shipyard. The pictures 
show a youngster at the different stages in his 
training and the commentary is actually spoken 
by himself. An air of realism is given by includ- 
ing in the tape recording all the noise of a ship- 
yard—triveting, hammering, welding and so on. 
In fact, the declared policy, well illustrated in 
this first film strip, is to make each item a talk 
with sound effects illustrated with pictures, 
rather than to lay stress on the pictures with 
only brief ‘* caption-commentaries.”’ 

The first film having been approved by the 
various authorities concerned, it is now hoped 
to produce ten during 1959 and possibly as 
many as twenty-five in 1960. 


Swiss Telephones Completely 
Automatic 


With the recent completion of an automatic 
exchange at Scuol (Schuls) in the Engadine, 
Switzerland has become the first country in the 
world with a wholly automatic telephone system. 
In the course of the last twenty years, the Swiss 
Post Office has placed orders with private 
industry amounting to 2683 million Swiss francs. 
This total excludes telegraph and wireless instal- 
lations and the cost of the buildings. Less than 
5 per cent of the sum involved went to foreign 
firms. Revenue from telephones during the 
last twenty-one years has amounted to 1390 
million Swiss francs, of which 520 million francs 
were used to balance the deficit of the other 
postal services, while 870 million francs went 
to the Federal exchequer. It is pointed out 
that these favourable results are a direct con- 
sequence of automatic operation. 
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Cold Strip Mill 


HIS summer a cold rolling mill built by 

Maschinenfabrik Sack, Diisseldort, was com- 
missioned at the plant of Kaiser Aluminum and 
Chemical Corporation, Ravenswood (West Vir- 
ginia). The mill consists principally of a two- 
high stand equipped with rolls of 560mm dia- 
meter and 1100mm long, for the rolling of 
aluminium and aluminium alloy strip, whether 


outer diameter of 1450mm. The rolling speed is 
steplessly variable from zero to 180m per minute 
The rolls are screwed down by two d.c. motors 
electromagnetically coupled so as to allow 
combined or separate operation. 

The whole installation comprises: a paper 
coiler in front of the rolling mill for coiling paper 
interleaving the incoming material ; an uncoiler 





Fig. 1—Cold strip mill for aluminium and aluminium alloy (works assembled). From left to right : paper 

coiler, strip uncoiler, roll stand and coiling machine with movable belt wrapper. The endless belt can be 

quickly changed. The uncoiler and coiler are mounted on the same baseplates as their motors and reduction 
gearing 


annealed or not. Special stress was laid on a 
high quality of the surface of the finished product 
Depending on the nature of the material to be 
rolled, the reduction per pass ranges from 60 to 
20 per cent. With a maximum initial thickness 
of 3mm, the largest strip width is 38in; the 
minimum finished thickness is 0- 15mm 

Single coils up to 3700 kg and double coils up 
to 4600 kg can be rolled with a maximum 


with an expanding mandrel 508mm in diameter 
and 2000mm_ long, with four hydraulically 
operated segments; the roll stand itself; a 
coiler identical in construction and size with the 
uncoiling machine, but having an arm above 
the mandrel for holding down the strip ; a belt 
wrapper with double paper uncoiler situated 
above it ; separate oil systems for lubricating the 
* Morgoil* roll bearings, the lubrication of all 





Fig. 2—Strip mill as installed, shown during trials 
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gears, the lubrication and cooling of the rolls 
and the rolled material, and the generation of 
pressure oil for the various hydraulic operations ; 
finally, there is an exhaust ventilation for 
removing fumes. Fig. 1 shows the complete 
plant assembled in the maker’s works, while 
Fig. 2 gives an impression of the actual instal- 
lation. The ample quantities of coolant used on 
the strip and rolls—some six to seven times the 
amount used for steel—are stated to play an 
important part in reaching the high surface 
finish and thickness tolerance required. 

The design of the belt wrapper permits a 
quick replacement of the endless belt. The 
uncoiler and coiler are mounted on the same 
baseplates with their driving motors and reduc- 
tion gearing. The mandrel overhangs the bear- 
ings and is suitable for single or double coils. 
When double coils are employed, one coil 
is unrolled first, after which a hydraulically 
operated pusher plate pushes the second coil 
into the uncoiling position facing the rolls. 
Special provision is made for exhausting the 
vapours and fumes from the rolling process, and 
for fire protection in view of the inflammability 
of the coolant emulsion employed. 


Combination Socket Outlet 


In addition to 380V, three-phase connections 
for motors, industrial and agricultural enter- 
prises generally require a certain number of 
single-phase outlets at 220V for handlamps, 
small power tools, and other temporary purposes. 
Frequently such socket outlets are inaccessible 
or completely absent. 

The problem of providing a_ single-phase 
supply in addition to three-phase has been 
solved by the introduction of a combination 
socket by Siemens-Schuckertwerke A.G., Berlin 
and Erlangen. The system does away with the 
need for separate circuits for the two kinds of 
current. The combination sockets are housed 
in a cast iron Casing, yet are smal! and light and 
suitable for mounting on an existing panel or 
on a wall. Each unit, as shown in our illustra- 
tion, comprises a three-pole socket outlet for 





The two casings on the left show the combined-socket 
outlet for 380\, three-phase, and 220V, single-phase 


380V and I5A, 25A or 60A, and a two-pole 
“Schuko ”’ single-phase socket containing a 
fuse. 

The three-phase socket is protected by a 
hinged lid closing under spring pressure. When 
a plug has been inserted the lid engages with the 
plug and locks it in position, so that it cannot 
be pulled out by tugging at the cable. The 
single-phase socket is also protected by a lid 
which can be screwed down by a thumb screw. 
The supply cable can enter the socket casing 
either from the top or the bottom, for which 
purpose two tapped holes have been provided, 
the unused hole being closed by a threaded plug 
of insulating material. 
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The American Scene - 


Cryogenic Progress 


The research centre of the International 
Business Machines Corporation at Pough- 
keepsice, New York, recently obtained from 
Arthur D. Little, Incorporated, of Cam- 
bridge, Massachusetts, a remarkable kind 
of refrigerator. The machine was under 
development for over a year and is the first 
large-scale piece of equipment capable of 
re-cycling helium from a liquid to a gas and 
back again. It will enable engineers to drop 
the temperature in a sealed chamber to as low 
as ~452 deg. Fah. and maintain it inde- 
finitely, for long-range experiments on the 
new cryogenic computer circuits. The com- 
pany hopes that one day it will be able to 
provide large electronic brains, containing— 
instead of valves, transistors and magnetic 
cores—ultra-thin films only millionths of a 
square inch in area and operating at speeds 
of millionths of a second. This striking piece 
of research is but one of many these days 
involving cryogenics—the science of very 
low temperatures. Industry long has known 
how to manufacture various kinds of cryo- 
genic or liquid gases ; now it is rapidly 
expanding their technology. Cryogenics may 
be considered to date back to the mid- 
nineteenth century, when Lord Kelvin pro- 
pounded the Joule-Thompson effect: a 
compressed gas, allowed to expand, will 
change its heat to the needed energy, thus 
Sooner or later, any cooled 
Ordinary air does so, 
beginning at about --300 deg. Fah., and its 
constituents can be distilled out at —317 deg. 
Fah. By traditional definition, dating back 
to the first liquefaction of air, ** cryogenic 
liquids ” are those which change from the 
gaseous state at around -— 300 deg. Fah. or 
below. Freon, the synthetic gas universally 
used for everyday refrigeration, liquefies at 

40 deg. Fah., and thus is not cryogenic. 
Neither are propane and butane, the liquefied 
petroleum gases. Methane, or natural gas, 
liquefies at the quite cold level of —258 deg. 
Fah. Its possible liquefaction for mass- 
shipment to European markets has aroused 
much recent interest and, while the gas itself 
is not a cryogenic, cryogenic techniques 
would be involved in its processing. Oxygen 
liquefies at exactly —297 deg. Fah., and is 
the cryogenic liquid with the highest boiling 
point ; nitrogen does so at —302 deg. Fah. 
Besides these, the cryogenic gases include 
302 deg. Fah.), fluorine (— 306 deg. 
410 deg. Fah.), deuterium 
423 deg. 


cooling itself. 
gas turns to liquid. 


argon ( 
Fah.), neon (- 
(—417 deg. Fah.), hydrogen ( 
Fah.), and helium (—452 deg. Fah.). 
About the turn of the century, a series of 
discoveries occurred in the field of cryogenics. 
In particular, in 1892, Sir James Dewar 
developed the double-walled, vacuum-insu- 
lated vessel which made possible for the first 
time the storage of cryogenic liquids. 
Equipped with Dewars, Von Linde and 
Claude extracted oxygen from air and, in 
separate experiments, laid the groundwork 
for the modern, expansion-cycle liquefaction 
techniques. In 1908, Kamerlingh Onnes 
liquefied helium, thereby creating the coldest 
temperatures possible. Once engineers had 
liquefield all the gases, coming as close to 
absolute zero as is possible in this way, 
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practical applications were not far behind. 
For cryogenics—quite apart from the cold 
temperatures involved—considerably reduces 
the volume of a gas. One compact cubic 
foot of liquid oxygen, for example, contains 
the equivalent of 800 cubic feet of the gas 
in its normal, usable state. First, however, 
industry had to learn how to conserve and 
handle the highly volatile cryogenic gases in 
this unnaturally cold and liquid state and in 
worthwhile quantities. The solution began 
to come in the late “twenties, when the 
Germans saw the potential of rockets using 
liquid oxygen (LOX) to create combustion. 
During World War II, the U.S. Air Force 
created a demand for compact units of 
oxygen for breathing at high altitudes, and 
uses for the gas multiplied with the end of 
hostilities. The first low-pressure liquid 
helium cryostat was built by Professor 
Samuel C. Collins, of the Massachusetts 
Institute of Technology, in 1946. Four years 
later, a much improved version was perfected. 
Some 150 of these so-called Collins Helium 
Cryostats have been turned out by Arthur 
D. Little and sold to research centres here 
and abroad. Another milestone in_ the 
technology of cryogenics occurred in 1954. 
In that year Dudley Buck, a young post- 
graduate student at M.I.T., invented the 
“ cryotron,” a crude, but nearly microscopic, 


super-conductive switch made from the 
metals tantalum and niobium. When 
immersed in sub-zero cold, the cryotron 


performed switching operations like a vacuum 
valve or a transistor. 

By and large, commercial applications of 
cryogenics have followed close on the heels 
of technology. Thus, the first and by far 
the largest is the manufacture and use of 
liquefied gases. Those found in the air 
inevitably have gained the widest markets. 
Argon and nitrogen are two of the three 
principal ones, but the third, oxygen, is 
much the most important. More than 
70,000 million standard cubic feet probably 
will be produced in the United States this 
year, constituting a 15 per cent rise over 
1958. The process involved is an intricate 
one. Air is forced into a tall tower by the 
suction of large compressor pumps. The 
compressors step up its pressure to 2200 Ib 
per square inch, then force it into Freon 
heat exchangers for cooling down to —40 
deg. Fah. Following this step, the cold air 
becomes its own coolant and power source 
through a series of heat exchangers and 
expansion booster engines which reduce it 
almost to liquefaction temperature. Then it 
is forced through an orifice at the “ inter- 
changer,” turning it to liquid, and is sent toa 
second column, the “* rectifier,” where all but 
the oxygen among its constituents are boiled 
off and tapped. Great care must be taken 
throughout the plant to maintain the highest 
possible purity—a trace of moisture any- 
where would freeze and clog up the whole 
system. Much of the LOX as well as the 
other gases thus produced is shipped to 
distribution points. The Linde Company 
alone has 100 points, besides hundreds more 
owned by its customers. Here it is stored in 
tanks of up to 75,000,000 cubic feet capacity, 
where it later is tapped for shipment in smaller 
containers to the many users—hospitals, 


aviation equipment suppliers and the welding 
industry. Bigger users, such as chemical 
plants, rocket producers and the military’s 
test and launching sites, have LOX facilities 
of their own, from which they tap the blue 
liquid as required ;_ these are built by the 
gas producers. The biggest users of all the 
consumers of liquid oxygen are the steel- 
makers, who also have mammoth production 
plants adjacent to the mills. Nearly half of 
all oxygen produced in the United States 
to-day goes into steel. Thirty years ago, 
the mills used only 30 cubic feet per ton 
produced ; in 1945, the figure was just over 
100. To-day, the industry consumes 450 
cubic feet in the production of every ton 
—an average that still fails to indicate the 
true importance of oxygen in modern steel- 
making. The new Jones and Laughlin 
facility at Aliquippa, for example, uses 2000 
cubic feet per ton. Air Products, Incor- 
porated, and the Linde Company, are far out 
in front in the construction and operation of 
steel mill on-site plants. Air Products began 
building such facilities just after World War 
Il, on sites adjacent to the customer's mills, 
and in many cases sold the plants outright 
to the users. Linde, however, chose to sell, 
to the same markets, gas produced at its 
large, centrally-situated plants, although it 
now builds on-site facilities as well. While 
usually more profitable, the sale of gas rather 
than plant also requires a much greater 
investment. 

Besides the atmospheric elements, two 
Other strategic gases are now coming into 
their own: hydrogen and helium. Until 
recently, liquid hydrogen was _ confined 
wholly to the laboratory. Too expensive to 
be commercially valuable, it was an exciting 
product without a market. Now, liquid 
hydrogen is finding its niche as a rocket 
fuel. The National Aeronautics and Space 
Administration is accelerating a three-stage 
rocket project called ** Saturn,” which is 
destined for outer space. Its third stage, a 
power-plant being designed by Pratt and 
Whitney, will be fuelled by hydrogen. The 
stepped-up U.S. programme to employ the 
chemical fuel with the greatest thrust involves 
many companies, but particularly the two 
which have been awarded volume contracts : 
again, Linde and Air Products. Linde has 
an experimental plant at Tonawanda, New 
York, from which it has been shipping 
liquid hydrogen in large containers; a 
second, larger unit is under construction at 
Torrance, California. Air Products has 
built two prototype plants for the U.S. Air 
Force at Allentown, Pennsylvania, and 
earlier this year also put into production a 
very big plant at West Palm Beach, Florida. 
Liquid helium now is approaching similar 
status. Helium, of course, can be purchased 
only from the U.S. Bureau of Mines, which 
controls domestic production. The Bureau 
extracts helium from a few natural gas wells 
in the South-West, where it occurs in traces 
of 5 per cent or less, and ships it in pressur- 
ised-gas form to the Lakehurst Naval Air 
Station in New Jersey. Those who want 
liquid helium purchase the gas there and 
liquefy it themselves in laboratory cryostats. 
Now cryogenics is entering the picture at 
both the stages of production and transport. 
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Air Products has just put on stream, with 
the Fluor Corporation, a new plant for the 
Bureau of Mines at Keyes, Oklahoma, which 
is extracting up to 90 per cent of the avail- 
able helium from a well containing some 
2 per cent of the element. What is more, 
the company has nearly completed work on 
a U.S. Navy contract for the world’s largest 
helium liquefier. The plant, which will be 
mounted on a semi-trailer, to make it 
movable from well to well, will convert 
35,000 standard cubic feet per day of the 
gas to liquid on the spot. These first quantity 
runs of liquid helium will enable the Navy 
to carry as much gas in one semi- 
trailer cross-country as it used to haul in 
twenty. 

Another Arthur D. Little cryostat of a 
quite different sort has come on the market 
as the product of United Aircraft’s Hamilton- 
Standard division. Known as the * MinIR- 
cooler,” it is the first miniature refrigerator 
to use re-cycled liquid helium. Moreover, it 
has been designed especially for use in an 
infra-red system and is less than 101b in 
total weight. The “* business end” of the 
system is but Sin long, Ijin in diameter, 
and weighs only 8 oz. The “* MinIRcooler ”’ 
requires but 100W of electrical input to 
operate, and generates only 2 B.Th.U. every 
hour. Yet it can cool an infra-red cell the size 
of a pea to 450 deg. Fah. in fifteen minutes 
or less. Systems for cooling IR cells to 
cryogenic temperatures have been available 
before. However, nothing combined the 
non-clogging features of the “* MinIR- 
cooler ’’ with its small size and range of 
cold temperatures. Thus, it has _ been 
considered a major advance, and Hamilton- 
Standard has been flooded with inquiries 
since the product was unveiled last spring. 

On the non-military side, quick-freezing 
preservation of animal products is under 
study by several universities and industry. 
Syracuse University, for instance, has used 
cryogenics in artificial insemination experi- 
ments with cattle. The recently announced 
effective method for indefinitely storing 
human blood is regarded as a most important 
break-through, having implications for com- 
mercial refrigeration and freezing of other 
perishables as well. By a combination of 
intense agitation and immersion in liquid 
nitrogen, the scientists were able to quick- 
freeze blood and quick-thaw it without 
damage to corpuscles. They will attempt to 
achieve, within three years, the technology 
of freezing permanent blood banks on a 
** 1,000,000 pint scale.” Cryogenics also 
appears to portend new developments in 
electronics. In the realm of infra-red, 
commercial application of super-cold tem- 
peratures is near realisation. The technique 
may permit the sighting of an approaching 
missile at four times the distance or in one- 
third the time. Radar and microwave 
sensitivities also have been amplified greatly 
by the use of extreme cold. Finally, perhaps, 
the greatest research effort in the field to-day 
concerns super-conductivity—the pheno- 
menon that reduces electrical resistance 
literally to zero in some ultra-cryogenically- 
cooled materials, thus making them far better 
conductors even than copper. The cryogenic 
computer on which I.B.M. is working is an 
astounding device. On thin glass surfaces, 
thousands of microscopic elements of lead, 
insulative film and tin are vacuum-deposited 
by evaporation. Such circuits, cooled cryo- 
genically, appear to be better by far than 
any now available. One reason is their 
switching speed—at least fifty times more 
rapid than the fastest transistor. Another is 
the small size of the apparatus made possible 
by the fact that cryotrons produce incredibly 
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little heat and so can be packed tightly 
together. What is more, the same units 
can be made to do memory work as well as 
switching, and they should never wear out. 
It is hoped that a basketball-sized computer 
of this sort can be fitted into a rocket or 
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satellite, able to perform functions which 
to-day would require a transistorised version 
50ft long. 1.B.M. expects to have a fair- 
sized prototype ready in 1960, the military’s 
model within five years, and a production 
model for commercial markets in ten years 


Reprocessing of Spent Nuclear 
Fuel Elements 


HE U.S. Atomic Energy Commission recently 

assigned responsibility to provide for the pro- 
cessing of spent nuclear fuel elements from pri- 
vately and publicly owned reactors. Under a 
policy previously announced, the A.E.C. has 
agreed to provide forsuch processing services until 
the time when they become available from private 
sources. The various Operations Offices of the 
Commission are now prepared to negotiate 
contracts with operators of nuclear reactors to 
provide for these chemical processing services. 
The assignments of specific fuels to four A.E.C. 
Operations Offices are in accordance with plans 
to process the spent fuels at the following sites : 
Hanford Works, operated by the General 
Electric Company at Richland, Washington ; 
Oak Ridge National Laboratory, operated by 
the Union Carbide Nuclear Company, at Oak 
Ridge, Tennessee; Savannah River Plant, 
operated by E.I. DuPont de Nemours Company, 
at Aiken, South Carolina ; and Idaho Chemical 
Processing Plant, operated by Phillips Petroleum 
Company, at the National Reactor Testing 
Station, Idaho Falls, Idaho. Assignments have 
been made for fuels from seventeen specific 
power and experimental reactors which are 


Initial 


Type of fuel uranium 


Reactor name and/or owner element enrichment 
| Per cent 
Hanford : | | 
Dresden Nuclear Power) UO, in Zr tubes | 1-5 
Station (Commonwealth 
Edison Company) | 
Yankee Atomic Electric Com-| UO, in stainless 2:6 
pany Steel tubes | 
Shippingport Atomic Power! UO, in Zr tubes | Natural 
Station (blanket only), | 
(A.E.C. and Duquesne! 
Light Company) 
Pathfinder Plant (Northern| UO, in AI-Ni | 1-8 
States Power Company) plates | 
Piqua (A.E.C. and City of) U clad with Al- 1-8 
Piqua, Ohio) | Ni 
| 
Oak Ridge National Labora-) 
tory 
Enrico Fermi Atomic Power) U-Mo alloy in Depleted 
Plant (blanket only) (Power Stainless steel | 
Reactor Development Com- tubes | 
pany) 
Hallam Nuclear Power Facil-- U-Mo alloy in 3-5 
ity (A.E.C. and Consumers Stainless steel | 
Public Power District) tubes | 
S. “Savannah’’ (A.E.C.| UO, in stainless | 4-1 
and Maritime Administra- Steel tubes 
tuon) | 
Consolidated Edison Thorium) ThO,-UO, in | 90 
Reactor (Consolidated Edi-! stainless steel 
son Company of New York)} tubes 
Fik River (A.E.C. and Rural) ThO,-UO, in | 90 
Co-operative Power Asso-| Stainless steel 
ciation) tubes 
BORAX-IV-—Boiling Reactor] ThO,-UO, in 90 
Experiment No. 4 (A.E.C.)| — tubed Al 
| plates 
EBWR—Experimental Boil-| U-Zr alloy in Zr 1-5 
ing Water Reactor (A.E.C i} plates | 
SRE—Sodium Reactor Ex-| U rods in stain- | 3-5 
periment (A.E.C. and less steel! | 
Southern California Edison; tubes 
Company) | 
Research Reactors (foreign)...| U-Al alloy 20 
Savannah River : 
Enrico Fermi Atomic Power) U-Mo alloy clad 27 
Plant (core only) with Zr 
} 
Idaho Chemical Processing 
Plant : 
Shippingport Atomic Power, U-Zr alloy clad | 90 
Station (core only) with Zr | 
OMRE-Organic Moderated) U-stainless steel 90 
Reactor Experiment mixture clad 
with stainless 
| steel 
SM-1—Stationary ~ Medium) U-stainless steel 90 
Power Plant (A.E.C. and} mixture clad 
U.S. Department of the} with stainless 
Army) | steel 
VBWR—Vallecitos Boiling) U-stainless steel | 90 
Water Reactor (General) mixture clad | 
Electric Company and Paci-} with stainless 
fic Gas and Electric Com-| _ steel 
pany) | } 
SL-1—Stationary Low Power, U-Al- Niin Al- 90 
Plant No. 1 (A.E.C.) Ni plates 
Research and Test Reactors) U-Al alloys 90 


(domestic and foreign) 








already in Operation or under construction, as 
well as from those research and test reactors 
using uranium-aluminium alloy fuels. The 
reactors listed in the assignments include power 
plants financed in whole or in part by private 
industry, public or private utilities, or by the 
Federal Government. As other domestic and 
foreign projects come into operation they will be 
assigned in accordance with type and enrich- 
ment of fuel involved. 

The technology and procedures of fuel pro- 
cessing to be used in handling returned fuels were 
discussed during the two-day Nuclear Fuel 
Processing Symposium held at Richland, Wash- 
ington, in October. Representatives of the 
United Kingdom Atomic Energy Authority, 
and the Eurochemic Study Group (Organisation 
for European Economic Co-operation) also 
discussed aspects of their fuel processing pro- 
grammes during the symposium. 

The present announced assignments for spent 
fuel reprocessing are given in the table. 


Cable Laying Ship Laboratory 


_ TWENTY-EIGHT miles as the seagull flies, inland 
from ship lanes, a “ cable ship”’ is now in the 
final stages of construction at Chester, New 
Jersey. The structure, firmly anchored to a 
hilltop, is a mock-up of the cable tanks and 
working decks of actual cable-laying vessels. 
The model will help engineers of the Bell Tele- 
phone Laboratories to carry out an extensive 
modernisation of cable ship equipment and 
techniques. The changes are needed to handle 
the improved underwater telephone cable systems 
which are now being planned. When the Bell 
Laboratories men ** step ashore * from the cable 
ship, they are 900ft above sea level, on the slopes 
of windy Telephone Hill in the Laboratories’ 
outdoor test centre. Above them, the structure 
stands 50ft high, extending nearly 200ft from 
stem to stern. Appropriately dubbed the 
** Fantastic,” it is nevertheless immensely useful. 

The mock-up will enable engineers to simulate 
deck layouts and cable handling operations of 
future and existing cable ships. During the 
cable-laying experiments, a winch pulls the 
cable out of the cable tank, down hill and around 
a sheave, simulating the cable being pulled into 
the sea by gravity. The present underwater 
cable system includes electronic repeaters, or 
amplifiers, spaced about 38 nautical miles apart. 
They are flexible and are handled like cable 
when laid in the sea. To transmit greater 
traffic in a proposed new cable system, however, 
it is now planned to use rigid, metal-encased 
repeaters, 3ft long and Ift in diameter. Yet 
these rigid repeaters must be paid out with the 
cable, preferably through a cable engine and 
over whatever surfaces the cable must pass. 
Moreover, payout should be continuous, reliable 
and at reasonably high speed. To achieve this, 
a revolution in shipboard machinery and tech- 
niques is being brought about. The construc- 
tion of a life-size mock-up was found to be 
more practicable and economical than chartering 
a cable ship for the long periods necessary. 
Many of the needed experiments could not be 
readily performed nor adequately observed 
aboard a real ship at sea. The skeleton vessel 
“ Fantastic’? enables the engineers to watch 
their experiments and to obtain motion-picture 
records for detailed study. 

The nautically-minded engineers, enjoying 
their parts as seamen, have a set of international 
maritime signals they hoist at the yardarm—to 
tell any other ships in the New Jersey hills to 
stand clear of cable-laying operations ! 
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Personal and Business 


Appointments 

Mr. Water GriFritHs has been appointed sales 
manager of Flexipipe, Ltd. 

Mr. Paut GorLey has been appointed general 
manager of Equipment and Services, Ltd. 

Mr. GrorGe B. Cooxe and Mr. J. S. Morton have 
been appointed to the board of Efco, Ltd 

Mr. Lesuip Wittiams has joined Frederick Parker, 
Ltd.. as factory representative for Europe and the 
Near and Middle East. 

THe Port Line, Ltd., announces that its superin- 
tendent engineer, R. W. Cromarty, has been appointed 
a director of the company. 

THe Weticome Founpation, Ltd., announces 
that it has appointed Mr. R. C. de B. Devereux as 
chief engineer to the Foundation 

OVF, Ltd., announces the appointment of Hert 
Wolfgang Mey as general manager of its German 
subsidiary company, QVF Glastechnik, Wiesbaden. 

Air CONTROL INSTALLATIONS, Ltd., has announced 


that Mr. J. H. Brindle has been appointed manager 
of the publicity department with effect from 
January |. 

Mr. A. I. Baker, M.I.Mech.E., has been elected 


president of the British E ngineers’ Association. The 
retiring president, Sit Edward Thompson, has been 
elected honorary treasurer 

PROFESSOR KENNETH GEORGE DENBIGH has been 
appointed to the chair of chemical engineering 
science tenable at the Imperial College of Science 
and Tecanology, from October |, 1960 

Mr. CHARLES WILLIAM ReesTerR, general manager 
of Mortimer Engineering Company, has been 
appointed to the board of directors of S. Guiterman 
and Co., Ltd., proprietors of Mortimer Engineering 
Company 

Mr. G. P. Davipson has been appointed managing 
director of Head Wrightson Processes, Ltd., with 
1960. Dr. R. C. Fisher has 


effect from February 1, 
idviser on nuclear research 


been retained to act as 
reactors and other nuclear projects. 

THe British IRON AND STEEL FEDERATION has 
announced that Mr. R. F. Summers will succeed 
Mr. Lewis Chapman as president on January 1, 
1960 Mr. C. R. Wheeler has been appointed 
president-elect of the Federation for 1960 

Mr. KENNETH BairD has been appointed personnel 
manager of F. Perkins, Ltd. Mr. K. J. Gerrard, 
who has been acting personnel manager since the 
retirement of Mr. R. Albon, will continue in this 
capacity until M1 Baird takes over in the new year 

WomBweLL FOUNDRY AND ENGINEERING COMPANY, 
Ltd., announces that Mr. Joseph Richards has been 
elected chairman in succession to Mr. Francis Hill- 
Cole. who has resigned his position owing to ill 
health. Mr. Hill-Cole continues as a member of the 


board. 


Business Announcements 


THe Generac Evecrric Company, Ltd., 
that its Leeds branch has moved from Wellington 
Street, to a new building in Gelderd Road, Leeds 

MERTON ENGINEERING Company, Ltd., Feltham, 
Middlesex, states that the Merton Frontloader 59, 
with torque converter power-shift trans- 


States 


is available 
mission 

THe Duncop Rurrer Company, Ltd., has 
announced that Mr. John. Bonar Maccoll, information 
officer and publicity manager since 1945, is retiring 
at the end of the year 

FISCHER BEARINGS COMPANY, Ltd., states that as a 
result of a recent agreement, Fafnir Bearing Com- 
pany, Ltd.. will acquire the business of Fischer 
Bearings Company, Ltd., as from January 1, 1960 

THE CEMENTATION COMPANY, Ltd., has announced 


the formation of a ground engineering division 

comprising two main departments—cementation and 
= > 

) 


geotechnical, at the company’s headquarters at 
Albert Embankment, London, S.EF.11 

HorDERN - RicHMOND, = =Ltd.. Bristol ~—- Road, 
Gloucester, states that as a result of an agreement 
with Templet Industries Incorporated of Brooklyn, 
U.S.A., it is now responsible for the European 
licence sales of the Templet industrial process 

IMPERIAL CHEMICAL INpUsTRies, Ltd., Imperial 
Chemical House, Millbank, London, S.W.1. 
announces that it is to build a major extension to 
its trichloroethylene and perchloroethylene plants 
at Castner-Kellner Works, Runcorn, at a cost of 
£1,000,000 Reductions of £1 10s. per ton in the 
price of trichloroethylene, and £5 per ton in the 
price of perchloroethylene are being introduced on 
January 1, 1960. 


HEAD WRIGHTSON AND Co., Ltd., states that the 
activities of its subsidiary, Head Wrightson Processes, 
Ltd., have been extended to cover all Head Wright- 
son’s nuclear research and nuclear power interests 
With headquarters at Yarm on Tees, Yorkshire. 
Head Wrightson Processes will be responsible for 
carrying ovt the work at Bradwell and Latina nuclear 
power stations, in addition to the research reactor 
projects in Denmark and Germany. With a London 
office at 20-24, Old Street, E.C.1, the company will 
continue to design and manufacture industrial cooling 
equipment, water treatment plant and _ specialised 
chemical plants. 


Contracts 


Hatmatic, Ltd., has received an order from 
John G. Alden and Co. Inc., of Boston, Massachusetts, 
for forty-five glass fibre hulls including : twenty 
38ft yawls, four 47ft fast power boats, twenty 36ft 
sloops and one 67ft power boat. 

W. H. ALLEN Sons anp Co., Ltd., has received 
an order to supply the propulsion machinery for a 
car ferry being built by Philip and Son, Ltd. The 
installation will consist of two engine-driven units 
and two motors each driving a paddle wheel through 
a reduction gear. 


Birwetco, Ltd., has contracted to supply seven 
Petro-Chem Iso-Flow furnaces for the Esso Refinery 
on Milford Haven. The largest will have a duty of 
over 110 million B.Th.U. per hour and the remainder 
will have duties ranging from 60,000,000 to 110 
million B.Th.U. per hour. 


THE SHAW SAvILL LINE has placed an order with 
Vickers-Armstrongs, Ltd., for a passenger liner to 
run in conjunction with the ‘Southern Cross.” 
About 1400 passengers will be carried in one class 
and the liner, of about 22,000 tons gross, will be 
propelled at 21 knots by machinery of 22,000 s.h.p 


THe GENERAL ELectric COMPANY, Ltd., of England 
is to supply a power-operated manipulator, worth 
about £12,000, for the new nuclear research labora 
tories being built for the Central Flectricity Generating 
Board at Berkeley, Gloucestershire. These labora- 
tories will be equipped for the examination of 
irradiated fuel elements and of samples of structural 
components removed, on a programmed basis from 
the Board’s nuclear reactors, for monitoring. The 
G.E.C. power manipulator will form part of the 
handling equipment for these materials, many of 
which will be intensely radioactive. The manipulator, 
like those ordered earlier this year by the United 
Kingdom Atomic Energy Authority, the Japan 
Atomic Energy Research Institute, and A.B 
Atomenergi, Sweden, consists basically of a grasping 
device (hand or hook) mounted on a wrist, which is 
supported from a forearm, upper arm and shoulder. 
The shoulder is mounted at the lower end of a set of 
telescopic tubes suspended from an overhead crane- 
type carriage. Control is wholly electric, from a 
single console. The hand has a maximum grip force 
of 175 lb (80 kg), but is also capable of handling very 
delicate objects ; the wrist has a torque of up to 
40 lb-ft (S-5 kg-m). With all arm components 
vertical, a load of 750 Ib (340 kg) can be lifted by the 
hook. The main contractor for the equipment of the 
Berkeley laboratories is H. M. Hobson, Ltd., of 
Wolverhampton. 


Miscellanea 


HiGH VacuuM VALves.—A hand-operated straight- 
through high vacuum valve is now available in four 
sizes, lin, 2in, 4in, and 6in, from Vacuum Research 
(Cambridge), Ltd., Bridge Street, Cambridge. This 
design of valve has a compact aluminium casting 
which can be used down to pressures of 10 *mm Hg 
Absolute. When the valve is open, the disc is with- 
drawn completely into the body to give an unob- 
structed passage through the valve. The valve is 
closed by rotating its lever through 180 deg. and at 
the end of this movement the valve plate is locked in 
the closed position. It can be used with atmospheric 
pressure on either side of the valve plate. 


FLAMEPROOF TANK GAUGE.—A new model of the 
* Gilbarco ~” electronic tank gauge for use on deep 
storage tanks is announced as being available from 
Firth Cleveland Instruments, Ltd., Stornoway 
House, Cleveland Row, St. James’s, London, $.W.1, 
a member of the Firth Cleveland Group. The new 
model, ““CMB 107U,” is housed in a ductile iron 
case and meets American Class I, Group D, Division 
I flameproof requirements. The gauge reads the 
true level of the liquid in feet, inches and sixteenths, 
regardless of specific gravity, and can be fitted with 
high and low level alarms. Accuracy is stated to be 


to yyin in the field and ' ,,in in the laboratory. 


PLASTICS VESSELS FOR CHEMICAL PLANT.—In the 
article “ Plastics Vessels for Chemical Plant ’’ which 
appeared on page 750 in our issue of December 4 last, 
the name of the plant makers should have been 
given as Cawley Plastics, Ltd., of Weybridge. The 
diameter of the 24ft high process tower for the 
chemical described was 3ft and not 6ft as stated. 


PENETRANT FLAW Detection.—A new dye pene- 
trant technique is marketed by Manchester Oil 
Refinery (Sales), Ltd., 76, Jermyn Street, London, 
S.W.1, under the name of the “* Verimor *’ (solvent 
process). It has been developed to speed up the 
flaw detection of all components which are not 
attached to large structures. in this process the 
penetrant is removed from the surface, but not from 
the cracks, by dipping the specimen in a trichlor- 
ethylene vapour degreaser. The inspection technique 
is simply to apply the penetrant to the surface for 
ten minutes and then quickly dip the component for six 
to ten seconds in the vapour degreaser. The greatest 
sensitivity is achieved by the shortest wash consistent 
with no background. The component dries immedi- 
ately after removal from the degreaser and when 
*“Devmor”’ developer is sprayed on to the com- 
ponent any cracks are clearly shown. 

S1ORM LANTERN.—-An improved design of the 
300 candle-power storm lantern made by the Tilley 
Lamp Company, Ltd., 70-72, Jermyn Street, London, 
S.W.1, is fitted with a rapid lighter, known as the 

Tillite,” making use of the paraffin and the pres- 
sure in the container of the lamp for pre-heating 
purposes. This lighter eliminates the necessity for a 
separate pre-heating device and it makes the new 
lamp a completely self-contained unit. It is stated 
that the “ Tillite’’ requires only a minute and a 
half to light the lamp, compared with about three 
minutes of pre-heating by the previous torch and 
methylated spirits method. It produces a blue, 
powerful, continuous flame, which is free from 
carbon and pre-heating of the lamp, which can be 
effected in the open air under all but the stormiest 
conditions. The * Tillite *’ device not only simplifies 
lighting, but also acts as a safety valve in case of 
excessive pressure in the container, thus cutting out 
the dangers of overpumping. 

THe RAiWaAys OF FRANCE.—Previous brochures 
similar to one just published by French Railways 
have been in French with an inserted English trans- 
lation. The present publication is wholly in English 
and presents a copiously illustrated review of fixed 
equipment, motive power, rolling stock and opera- 
tion. It includes several whole-page plates in colour. 
The text is written for the non-specialist, but even 
those who make a close study of railways are likely 
to find new information in this summary of widely- 
ranging development Ihe story is brought up to 
date with references to the Paris—Lille electrification 
and train radio-telephone services, and to the * pano- 
ramic”” diesel railcars operated this summer on 
tourist routes. Naturally the advantages of 50 cs 
electrification are stressed (relative prices of com- 
parable a.c. and d.c. locomotives are quoted as 
£92,000 and £147,000 respectively) and reference is 
made to two forthcoming prototype locomotives 
for working in 25kV, 50 c/s a.c., 1500V dic. and 
3000V d.c., so covering both the French main-line 
electrification systems and that of neighbouring 
railways in Belgium and Italy. 


FLexiBLe JOINT FoR Sat GLAZED Prpes.—The 
National Salt Glazed Pipe Manufacturers’ Association 
and the British Ceramic Research Association have 
completed development tests on a method of jointing 
salt glazed pipes by using a rolled ring formed from 
a rubber sleeve. It is claimed that a so-called ** pres- 
sure joint’ is obtained, with a high degree of flexi- 
bility, and that it has been used most successfully in 
field tests in various parts of the country. The 
principle is that a rubber sleeve approximately 3in 
long formed with a bead at one end, is placed on the 
spigot of the pipe with the bead at the spigot end. 
The spigot is then introduced into the socket of the 
next pipe and pushed home. It is a very simple 
operation to make a joint, we are informed, and 
although for 4in-6in diameter pipes there is a tool 
to lever the pipes together, it is just as easy to use 
the back of a spade if any mechanical aid is required 
at all. The rubber sleeves are to British Standard 
Specification No. 2494 prepared in 1955 for rubber 
joint rings for gas mains, water mains and sewers. 
It is stated that deflections under pressure of plus 
or minus 2! deg. are easily accommodated. Another 
advantage claimed ts that this particular method of 
jointing permits “draw” or linear displacement, 
ind a draw of as much as 4in per joint is easily 
achieved in a pipeline under pressure, without 
leakage. It is expected that before long salt glazed 
pipes for fitting with flexible joints will be on the 
market under the registered name of ** Flexadrain.”’ 
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British Patent Specifications 


When an abridgment is not illustrated the specification is with 

drawings, unless otherwise stated. The date first given is the dat 
the second date, at the end of the abridgment 
Copies of 


of application ; 
the date of publication of the complete specification 
specifications may be obtained at the Patent Office Sales Branch, 
18, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 


COMPRESSORS 


824,270. January 5, 1956.—CENTRIFUGAL Com- 
PRESSORS, Dresser Operations Inc., Olean, State 
of New York, United States of America 
(Inventor : William Ernest Trumpler.) 

A principal object of this invention is to provide 

a compact and reliable mechanism for moving and 

positioning the inlet guide vanes ahead of an impeller 

of a centrifugal compressor. Each of the movable 
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vanes A is mounted on a rotatable shaft which 
passes through disc B. Each vane shaft terminates 
in a pinion C set in a cut-out in the side of the disc 
opposite the movable vanes. A split internal ring 
gear D fits in a peripheral recess in the disc and its 
teeth mesh with the teeth of the pinions. This ring 
gear on its outer periphery meshes with the teeth of 
control pinion E. The control pinion is set in a 
recess in rim section F which is provided with a 
fixed guide vane G to direct the gas stream uniformly 
towards the movable vanes. Rim section F includes 
a groove to provide a lubricant channel around the 
split ring gear, and lubricant is supplied by way of 
fitting H which passes through the wall of the com- 
pressor casing and which is connected by tubing to 
the channel. Due to the close assembly clearances 
passages through which lubricant flows to the teeth 
of the ring gear and thence to pinions, the movable 
vane mechanism is a self-contained, grease-packed 
unit with a minimum of make-up lubricant required 
over a long period of time. The control pinion F 
has an arm which is linked to manual or automatic 
means (not shown) for moving the entire vane 
assembly in response to varying conditions of opera- 
tion of the compressor from a wide open position of 
substantially radial alignment to one approximately 
at right angles, representing a fully closed position. 
—November 25, 1959 


ELECTRICAL ENGINEERING 


July 29, 1955.--ELectric Motor ContrRo! 
Systems, The English Electric Company, Ltd., 
Queens House, 28, Kingsway, London, W.C.2. 
(Inventors ; John McIntyre Ferguson and Allan 
Ashbury.) 

rhis invention relates to an electric control system 
for a Ward-Leonard-Ilgner set, that is to say, a set 
in which a flywheel generator supplying an inter- 
mittent load, or a load subject to sudden large 
variations, is driven by a slipring induction motor 

the speed of which is controlled automatically by a 

liquid resistance slip regulator in its rotor circuit 

The basic purpose of the slip regulator is so to 

control the resistance in the rotor circuit of the 

induction motor that the stator current does not 
greatly exceed full load current when the generator 
with its coupled flywheel applies torque greatly in 
excess of full load torque. The system commonly 
employed uses current transformers in the stator 
circuit of the induction motor to supply a three- 
phase torque motor which is mechanically coupled 
to the moving electrodes of the slip regulator, so 
that increase of stator current above full load value 
tends to draw out the electrodes and so increase the 
resistance. The principal drawback of such a 
system is that the torque motor has a very large 
inertia and the use of a simple balance weight system 
involves increasing the inertia of the moving members 
of the regulator. According to the present invention, 
the regulator is operated through a reversible clutch 


824,104. 


THE ENGINEER 
from continuously running driving means, and 


means are provided for controlling the clutch so 
that the regulator increases or decreases the resist- 
ance in accordance with the stator current of the 
induction motor. A scheme is illustrated in the 
specification in which an electromagnetic clutch has 
an input member driven continuously in one direction 
by a constant-speed three-phase motor, and an 
output member which may be caused to rotate in 
One direction or the other according to which of 
two clutch coils is energised. An electrical control 
signal dependent on the stator current of the motor 
driving the set is compared with a reference signal, 
and energisation of one or other of the clutch coils 
occurs according to whether the control signal is 
greater or less than the reference signal. The operat- 
ing coils of the clutch are supplied through magnetic 
amplifiers. As an alternative to driving the clutch 
and slip regulator by a uni-directional motor, two 
oppositely-rotating motors may be used to drive 
the clutch input shafts. The application illustrated 
in the specification is that of a Ward-Leonard-Ilgne: 
set supplying the driving motor of a rolling mill 
stand._-November 25, 1959. 


824,211. March 25, 1957, 
TRICAL GENERATORS, The 
Houston Company, Ltd., 
wych, London, W.C.2. 
Carter Ludbrook.) 

This invention has an important application in 
generating polyphase a.c. currents of very low 
frequency, i.e. of the order of 1 c/s. In a number 
of applications it is desirable to generate a very 
low frequency current, for example, in apparatus 
for stirring molten metal magnetically and in step- 
by-step drives for positional control apparatus. 
The drawing shows diagrammatically an embodi- 


Low FREQUENCY ELEC- 
British Thomson- 
Crown House, Ald- 
(Inventor : Leslie 
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ment of the invention which has a transmitter with 
a double-pole rotor and a two-phase stator. The 
transmitter is indicated by the reference A and is 
provided with a rotor B and stator windings C and 
D which are in quadrature. The winding D feeds a 
rectifying apparatus FE and the winding C feeds 
rectifying apparatus F. Cams G and H control 
switches J and K respectively in the outputs from 
the rectifying units. It will be appreciated that the 
amplitude of the uni-directional output from the 
rectifiers will depend upon the angular positioning 
of the rotor B of the transmitter and the transmitter 
stator windings are so arranged that these ampli- 
tudes will vary with a quadrature displacement. The 
switches serve to reverse the polarity of the voltage 
passed to the terminals when the rotor has been 
rotated through more than 180 deg. and the switches 
will be so adjusted that this reversal takes place 
when there is substantially zero output from the 
corresponding rectifier.—-November 25, 1959. 


CARTRIDGES 


821,731. March 28, 1957.—CARTRIDGE FOR USE AS 
A Power UNiT, Olin Mathieson Chemical 
Corporation, East Alton, Illinois, United States 
of America. 

This invention relates to an improved cartridge for 
use as a fluid power source in systems adapted to 
actuate moving parts in mechanical devices. In 
this cartridge there is a fuel charge having a resinous 
matrix with rods of smokeless powder propellant 
embedded in it. It is an object of this invention to 
provide a cartridge that can be easily modified to 
be used in a number of different fluid pressure systems 
and one that is easily ignited and consistently burns 
at a uniform predetermined rate. Referring to the 
drawing an aluminium cartridge case with a primer 
4 has its head portion and adjoining side walls 
thicker than the remainder of the cartridge forming 
a well B. A spacer ring C lies against the head and 
supports an annular ring of black powder D enclosed 
in regenerated cellulose. Fuel E is a moulded grain 
that fits snugly in the cartridge and occupies sub- 
stantially all of the space between the shoulder of the 
thickened head portion and a washer adjacent the 


88] 


open end of the cartridge case. The grain is composed 
of a resinous matrix and three hollow rods of smoke- 
less powder base propellant F are set in the matrix 
In this particular embodiment, each of the rods has 
the composition of about fifty parts by weight 
gelatinised nitro-cellulose having a nitrogen content 
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of about 13-25 per cent, about forty-five parts nitro- 
glycerine, about three parts diethylphthalate, about 
one part ethyl centralite, about one part potassium 
sulphate, about 0-1 part candililla wax and about 
0-1 part powdered carbon black. In another em- 
bodiment of the invention one of the rods has the 
same composition as that described above while 
the other two rods are of different composition. 
An apparatus suitable for moulding a propellant 
grain for the cartridge is described in the specification. 
October 14, 1959. 


MECHANISMS 


822,582. January 17, 1958.—ScREW AND 
MECHANISMS, Rotax, Ltd., Chandos 
Willesden, London, N.W.10. (nventor : 
William Millins.) 

The invention relates to a backlash free screw and 
nut mechanism of the kind in which the screw and 
nut are inter-engaged by a train of balls occupying 
the grooves. The nut consists of a - of separate 
and similar cylindrical parts A and B. These parts 
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are contained in the opposite ends of a sleeve C 
having at its centre an annular shoulder against the 
opposite sides of which the ends of the nuts abut. 
Rotation of the screw is effected through a gear D 
on one end of the screw. For interlocking the nuts 
and sleeve, each nut has formed on its outer end a 
castellated ring E and in each outer end of the sleeve 
is formed a complementary castellated socket. The 
pitch of the teeth or splines of the castellations at 
the inter-engageable ends of the sleeve and nut 
parts is arranged to enable a fine axial adjustment 
to be effected between the nuts. When such adjust- 
ment is required, either of the nut parts is first 
retracted for disengaging its castellated part from the 
sleeve, and after having received an appropriate 
angular movement it is slid into re-engagement with 
the sleeve. As shown in the lower drawing the 
width of the grooves is greater than the diameter of 
the balls. The effect of this is that when the screw 
is rotated in one direction the load is taken wholly 
by one of the nuts which is forced by the axial thrust 
into tight contact with one side of the shoulder. 
When the screw is rotated in the opposite direction 
the direction of the axial thrust is reversed and the 
load is then taken in like manner by the other nut.— 
October 28, 1959. 
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Launches and Trial Trips 


STORRINGTON, raised quarter cargo ship; built 
by the Burntisland Shipbuilding Company, Ltd., for 
Stephenson Clarke, Lid.; length between perpen- 
diculars 327ft, breadth moulded 48ft 8in, depth 
moulded 28ft 6in to raised quarter deck, deadweight 
$000 tons on 20ft draught ; four holds, eight 3-ton 
derricks, hopper side tanks, electric winches, three 
100kW_ diesel-driven generating sets; Kincaid 
Harland and Wolff - B and W, single-acting, two- 
cycle trunk piston oil engine, cylinders 500mm 
diameter by 900mm stroke, 1500 b.h.p. at 150 r.p.m. 
Launch, September 30. 

MALoia, oil tanker ; built by Smith’s Dock Com- 
pany, Ltd., for The Charter Shipping Company, 
Ltd.; length between perpendiculars 533ft, breadth 
moulded 71ft 3in, depth moulded 39ft 2in, dead- 
weight 19,125 tons on 30ft lin draught, service speed 
144 knots ; twenty-seven main cargo tanks, one 
main cargo pump room, four 300 tons per hour 
turbine-driven centrifugal cargo pumps ; two 450kW 
turbo-alternators, one 200kW diesel-driven alter- 
nator ; one set of Hawthorn Leslie single casing 
double reduction geared turbines, 7500 continuous 
shaft horsepower at 100 propeller revolutions per 
minute, steam supplied at 530 lb per square inch 
and 800 deg. Fah. by two Foster-Wheeler E.S.D 
boilers. Trial, September. 


Catalogues and Brochures 


MurrmHtap AND Co., Lid., Beckenham, Kent.-—-Illustrated 
catalogue of precision electrical instruments. 

Sarery Propucts, Lid., Holmethorpe Avenue, Redhill, 
Surrey Itlustrated leaflet describing a moulded fibre welding 


helmet 

Jessop-Saviiite, Ltd.. Brightside Works, Sheffield.—Informa- 
tion sheets dealing with forging alloys for high temperature 
applicauions. 

Woopsipe Die SinkinG Company, Ltd., Aire Vale Works 
Newlay. Leeds, 13 Iilustrated folder dealing with some new 
tooling aids recently placed on the market 

A. A. Jones AND SHipmMan, Lid., Narborough Road South, 
P.O. Box 89, Leicester Brochure No. 237H, giving details of 
mode! 1400 surface grinding machine, 8in by 24in capacity 

LAURENCE SCOTT AND ELecrromorors, Ltd., Manfield House, 
376, Strand, London, W.C.2.—-Publication No. 154, describing 
the “ ASMAG automatic control system for N-S variable 
speed a.c. motors 

THe Hymaric ENGINEERING Company, Ltd., Redditch, Wor 
cestershire..—Leaflet giving details of the Hymatic-Hydrovane 
mobile compressor type 98P100 Figures of performance, 
dimensions and weights are given in both British and metric 
units. 

Tuse InvestmMENTS, Ltd., The Adelphi, London, W.C.2 
Booklet entitled “ This is TI To-day isting the company’s 
home and overseas subsidiary and associate companies and 
giving details of the products manufactured by companies in the 
United Kingdon 


Forthcoming Engagements 


Secretaries of Institutions, Soctetic & desirous of having 

notices of meetings inserted in thi dumn, are requested to note 

that, in order to make ive Of their insertion, the necessary informa- 

tion should reach thi fice not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting 
to be be held should be clearly stated 


ANTIQUARIAN HOROLOGICAL SOCIETY 


Fri., Jan. 8.—Science Museun 
Bells and Bellfounding,”’ D« 


BRITISH COMPUTER SOCIETY 


MIDDLESBROUGH BRANCH Constantine Tech 
nical College, Borough Road, Middlesbrough Experience 
with a Computer N. C. Pollock, 7.30 p.m 

Tues., Jan. 5.—NEWCASTLE BRANCH 
Laboratory, 4, Kensington Terrace 
Experience with a Computer,’ N. ¢ n 

Wed.. Jan. 13 BIRMINGHAM BRANCH : Large Theatre, Electrical 
Engineering Department The University, Edgbaston, Bir 
mingham, Symposium on The Use of Computers for the 
Solution of Logical Problems—a) * Examination Timetables 


% Hutt Brancu 


Kensington, London, S.W.7 


gias Hughes, 7 p.n 


Von., Jan. 4 


Computing 


Newcastle Commercial 





and (6) * Railway Timetables 6.30 p.m 
Chamber of Commerce, Samman House, Bowlalley Lane 
Hull, “ Sorting and Summarising Methods for Computers 
C. M. Berners-Lee, 7.30 p.n 

Thurs., Jar 14 Bettast BRANCH 29. University Square 
Beifast The Use of a Computer in Business Planning 


C. M. Berners-Lee, 7.15 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Wed., Jan. 6 London Schoo! 


RADAR GROUP of Hygiene and 


Tropical Medicine, Keppei Street, Gower Street, London 
W.C.1, “Some New Possibilities in ( | Underwater Echo- 
ranging——Current Research at the University of Birmingham,’ 
D. G. Tucker, 6.30 p.m 

Mon.. Jan. 11 MerstysiDeE S&CTION University Club 
Mount Pleasant, Liverpoo High Frequency Propagatior 


its Present and Future Use for Communication Purposes,” 


A. F. Wilkins, 7 p.m 





Wed., Jan. 13 LONDON SECTION London Schoo! of Hygiene 
and Trovical Medicine, Keppel Street, Gower Street, London 
wc. A Proposed Space-charge-limited Dielec Triode 
G. T. Wright, 6.30 p.m %& SouTH WALes Sect Welsh 
College of Ads anced Technology. Cardiff Television Broad- 
casting Methods *’ H. J. M. Hockley and N. Hughes, 6.30 p.m 
te NortH EAsrern SECTION Institution of Mining and 
Mechanica! Engineers, Neville Hall, Westgate Road, Newcastle 
upon Tyne, Data Processing Machines J. Allen and J 
Keating, 6 p.m % Wrst Mipianps Section Wolver- 





hampton and Staffordshire College of Technology, Wulfruna 
Street, Wolverhampton Electronics in Medicine,"’ P. Styles, 


7.15 p.m 
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BRITISH INTERPLANETARY SOCIETY 


Sat., Jan. 9.—Lecture Theatre, Science Museum, 
S.W.7, Film Show on “ Astronautics,”’ 7 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Wed., Jan. 6.—Swansta Group: Demonstration Theatre, 
South Wales Electricity Board, The Kingsway, Swansea, 
Chairman's Address, J. R. Smith, 6.30 p.m 

Mon., Jan. 11.—SuHerrieip Centre Grand Hotel, Sheffield, 
Presidentia! Address, H. G. Campbell, 6.30 p.m. 

Tues., Jan. 12.—GtasGow Centre: Kenilworth Hotel, Queen 
Street, Glasgow, “Modern Lighting Techniques,’ M. J 
Powley, 8 p.m 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., Jan. 13.—-SGUTHAMPTON SECTION: Technical College, 
St. Mary's Street, Southampton, Film, *‘ The Foundryman’s 
Raw Materiais,"’ 7.30 p.m 

Thurs., Jan. 14.—-Beps anp Herts SecTion : 
Luton, “ Properties of Copper-Base Alloy 
Hudson, 7.30 p.m. 


Town Hail, 
Castings,” Ff 


INSTITUTE OF MARINE ENGINEERS 
Wed., Dec. 30.—West MIDLANDS SECTION : Birmingham and 
Midland Institute, Paradise Street, Birmingham, “ Energy 
from the Atom,’’ C. F. Powell, 7 p.m. 


INSTITUTE OF METAL FINISHING 
Wed., Jan. 13.—British Institute of Management, 80, Fetter 
Lane, London, E.C.4, “ Stoving Paint Systems,’’ A. W. Greig 
and F, G. Randall, 6.30 p.m 


INSTITUTE OF REFRIGERATION 


Thurs., Jan. 7..—Institute of Marine Engineers, Memorial Build- 
ing, 76, Mark Lane, London, E.C.3, “Some Lubricating 
Problems of Refrigerating Machines using Refrigerant 12,” 
H. Heckmatt, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Royal Hotel, Bristol, “‘ The 
Langford-Alien, 


WESTERN CENTRE : 
Road Transport,’’ J. 


Tues.. Jan. § 
Use of Plastics in 
6.30 p.m. 

Wed., Jan. 6.—-East MipLaNps Centre : Mechanics’ Institute 
Nottingham, *‘ The Design and Construction of the Route- 
master Bus,”’ A. G. Higgins, 7.30 p.m. 


INSTITUTE OF WELDING 


CHRISTMAS LECTURE TO YOUNG PEOPLE: 54, 


Tues., Jan. § 
London, S.W.7, “The Magic Arc,’’ Hugh 


Princes Gate, 
O'Neill, 11 a.m 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 
Mon.,. Jan. 4.-—-West MIDLANDS CENTRE Room No. 118, 
Gosta Green, Technical College, Birmingham, * The Forage 
Harvester and Work Study in Relation to Silage Making and 
Feeding,’’ F. S. Mitchell and N. W. Dilke, 7.30 p.m, 


INSTITUTION OF CHEMICAL ENGINEERS 
Tues., Jan. $.—-Geological Society, Burlington House, London, 
W.1, “ Heat Transfer to Two-Phase Gas/Liquid Systems 
Part I,’ J. A. R. Bennett, J. G. Collier, H. R. C. Pratt and 
J. D. Thornton ; and * Pressure Drop and Hold-Up in Two- 
Phase Flow,”’ J. G. Collier, J. D. Thornton and J. A. R. 
Bennett, 5.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Wed., Jan. 6.—DuGaLp CLerk Lecrure : Great George Street, 
Westminster, London, S.W.1, ** Dredging Equipment,’’ H. R 
Cooper, 6.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon.. Jan. 4.—-MERSEY AND NortTH WALES CENTRE Donnan 


Laboratories, Vine Street, Liverpool, “* Silicone Electrical 
insulation,’ J. H. Davis, 6.30 p.m. ye SourH MiuDLAND 
CENTRE James Watt Memorial Institute, Birmingham, 


Discussion on * Post-Graduate Academic Training Given 
within Industry,’’ opened by R. F. Marshall, 6 p.m. 

Tues., Jan. 5.-MEASUREMENT SUPPLY AND UTILIZATION SEc- 
TIONS : Savoy Place, London, W.C.2, “A New Method for 
Observing the Phenomena of Commutation,”’ H. J. H. Sketch, 
P. A. Shaw and R. J. K. Splatt ; and ** A Method of Measuring 
Self-Inductances Applicable to Large Electrical Machines,’ 
J. C. Prescott and A. K. El-Kharashi, 5.30 p.m. ye NortTu- 
WesTERN CENTRE: Engineers’ Club, 17, Albert Square, 
Manchester, Second Hunter Memorial Lecture, “‘ The Pro- 
tection of Electrical Systems,”’ H. G. Bell, 6.15 p.m. 

Wed., Jan. 6.—SOUTHERN CENTRE C.E.G.B. Offices, Ports 
mouth, * Non-Destructive Testing,”’ E. McCabe, 6.30 p.m 
% Ters-sipe Sus-Centre : Cleveland Scientific and Technical 
Institution, Middlesbrough, North-Eastern Centre Chairman's 
Address, H. Watson-Jones, 6.30 p.m 

Thurs., Jan. 7.—ORDINARY MEETING Savoy 
W.C.2, Second Hunter Memorial Lecture, “ The Protection 
of Electrical Systems,’ H. G. Bell, 5.30 p.m. yy WESTERN 
CENTRE Technical College. Swindon, Joint meeting with 
the Western Branch of the Institution of Mechanical Engineers, 
** The * Deltic ' Locomotive,”’ C. M. Cock, 6 p.m. 

Fri... Jan. 8.—Mepicat ELecrronics Discussion Group 
Savoy Place, London, W.C.2, Discussion on “ Electrical and 
Electronic Techniques in Respiratory Research,’’ opened by 
R. Woolmer, and D. W. Hill, 6 p.m 

\fon., Jan. 11.—ELeECTRONICS AND COMMUNICATIONS SECTION 
Savoy Place, London, W.C.2, “‘ A Quadrature Network for 
Generating Vestigial-Sideband Signals,"’ G. G. Gouriet and 
G. F. Newell; “ The Input Impedance of Rectifier Modul- 
ators,’ D. G. Tucker; and “ Rectifier Modulators with 
Frequency-Selective Terminations, with particular reference 
to the Effect of Even-Order Modulation Products,”’ D. P. 
Howson and D. G. Tucker, 5.30 p.m. ye NORTH-EASTERN 
CENTRE Neville Hall, Westgate Road, Newcastle upon 
Tyne, “*‘ Research on the Performance of High-Voltage Insul- 
ators in Polluted Atmospheres,"’ J. S. Forrest, P. J. Lambeth 
ind D. F. Oakeshott, 6.15 p.m. 3% SOUTH MIDLAND SuPPLy 
AND UtTiuisaTion Group: College of Technology, Gosta 
Green, Birmingham, “ Electrical Supplies to Power Station 
Auxiliaries,” D. A. Dewison, 6 p.m. ye WESTERN CENTRE 
The University, Bristol, “* The Application of Low-Pressure 
Resins to Some High-Voltage Switchgear Designs,’’ T 
Manley, K. Rothwell and W. Gray, 6 p.m 


INSTITUTION OF ENGINEERING DESIGNERS 
Wed., Jan. 6.—MIDLANDS BRANCH : Queens Hotel, Birmingham 
Measuring and Gauging Equipment,”’ T. Ellerby, 7 p.m 


Place, London 
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INSTITUTION OF HIGHWAY ENGINEERS 


Wed., Jan. 6.—East ANGLIAN BRANCH: Assembly House, 
Theatre Street, Norwich, Film Show and Engineering Quiz, 
6.45 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


Mon., Jan. 4.—NorTH EASTERN BRANCH: Neville Hall, New- 
castle upon Tyne, * Atomic Energy Factories: Design and 
Construction Probiems,’ H. V. Disney, to be read by H 
Norris, 6 p.m 

Wed., Jan. 6.—EAST MIDLANDS BRANCH : College 
Education, Loughborough, Annual Meeting ; and 
by Analogy,”’ J. O'N. Fisher, 7 p.m 

Thurs., Jan. 7.—EASTERN BRANCH: Argyle Works, Stevenage, 
Chairman's Address, “* Mechanical Seals,’ R. G. Allen 
7.30 p.m. ye East MipLaNnps Grapuartes’ SECTION Gas 
Showrooms, Peterborough, ‘“* Some Aspects of Machine Tool 
Design for the Future,”’ F. A. Lewis, 7.15 p.m. 

Sat., Jan. 9.—EASTERN GRADUATES’ SECTION: Visit to Reavell 


of Further 
* Design 


and Co., Ltd., Ipswich, 9 a.m. LONDON GRADUATES’ 
SECTION : Visit to Arthur Guinness Son and Co., Ltd., Park 
Royal, 10.30 a.m. 

Tues., Jan. 12.—AUTOMOBILE Drvision 1, Birdcage Walk, 


London, S.W.1, Crompton-Lanchester Lecture, ** Combustion 
Chamber Design and the Induence of Fuel Quality,” D 
Downs, 6 p.m 

Wed., Jan. 13.--LONDON ORDINARY MEETING: 1, Birdcage 
Walk, London, S.W.1, “ The Strength of Rails with Par- 
ticular Reference to Rail Joints,’’ S. Wise, D. Lindsay and 
I. G. T. Duncan, 6 p.m. 


INSTITUTION OF NAVAL ARCHITECTS 


Thurs., Jan. 7.—10, Upper Belgrave Street, London, $.W.1, 
The * Brave’ Class Gas-Turbine Fast Patrol Boats,’ J. T 
Revans and A. A. C. Gentry, 4.45 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Mon., Jan. 11.—East AND West RIDINGS REGION Hotel 
Metropole, King Street, Leeds, 1, “* Production Engineering 
Problems in Connection with the Manufacture of Tubes, 


D. B. Such, 7 p.m 
Tues., Jan. 12.—-East 

College, Doncaster, 

Tools,’ 7 p.m 


Technical 
Carbide 


AND Wesr RIDINGS REGION : 
Designing and Applying 


INSTITUTION OF STRUCTURAL ENGINEERS 
Tues., Jan, §.-NORTHERN COUNTIES BRANCH : Cleveland Scien- 
tific and Technical Institution, Middlesbrough, “ Structures in 
Areas of Mining Subsidence,’ D. W. Cooper and J. D. Geddes, 


6.30 p.m 
Wed., Jan. 6.—NORTHERN COUNTIES BRANCH Neville Hall 
Newcastle, “Structures in Areas of Mining Subsidence,’ 


D. W. Cooper and J. D. Geddes, 6.30 p.m. 

Fri., Jan. 8.-WESTERN COUNTIES BRANCH : University Engineer- 
ing Laboratories, Bristol, “ Practical Applications of the 
Engineer's Training,’’ C. E. Saunders, 6 p.m. 

Wed.. Jan. 13.—YORKSHIRE BRANCH: Royal Victoria Hotel 
Sheffield, ** The Clifton Bridge, Nottingham,’’ R. M. Finch 
and A. Goldstein, 6.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


Fri., Jan. 1,—Pepys House, 14, Rochester Row, Westminster 
London, S.W.1, Films, ‘“ Empire Links,’’ and ‘“ Desert 
Bounty,’’ 7 p.m. 

Wed., Jan. 6.— MIDLAND SECTION James Watt Memorial 
Institute, Great Charles Street, Birmingham, “* Production 
Engineering in Textiles,’ G. A. Coglan, 7 p.m. 

Fri., Jan. 8.—NORTH WESTERN SECTION Engineers’ Club 
Albert Square, Manchester, ** Human Relations in the Elec- 
tricity Supply Industry,”’ 7.30 p.m. ye LONDON SECTION 
Pepys House, 14, Rochester Row, London, S.W.1, “ Coastal 
Shipping,”’ H. Higgs, 7 p.m 


NEWCOMEN SOCIETY 


Wed., Jan. 6.—Science Museum, London, S.W.7, * The Coal 


brookdale Group Horsehay Works: Part 2,’’ R. A. Mott 
5.30 p.m 
PLASTICS INSTITUTE 
Fri.. Jan. 1.-—LeCTURE FOR YOUNG PeopLe : Institution of Elec 
trical Engineers, Savoy Place, London, W.C.2, “ Sticky 


Piastics,”"’ N. A. de Bruyne, 2.30 p.m 

Mon., Jan. 11.—MIDLANDS SECTION : Grand Hotel, Leicester 
“Some Recent Developments in Plastics and Rubber 
Machinery,’ K. Wilson, 6.45 p.m 


REINFORCED CONCRETE ASSOCIATION 
Wed., Jan. 6.—I\1, Upper Belgrave Street, London, S.W.1 
* Vibration Control in Machine Foundations,’ J. H. A 
Crockett, 6 p.m 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 

Mon., Jan. 4.—-ORDINARY GENERAL MEETING : 12, Great George 
Street, Westminster, London, S.W.1, *“* The Effect of Industrial 
Development in Rural! Areas,”’ Colin Clark, 5.45 p.m 


ROYAL METEOROLOGICAL SOCIETY 


Wed., Jan. 6.—49, Cromwell Road, London, S.W.7, ** Mountain 
Waves,”’ C. E. Wallington, 5.30 p.m 


SCIENCE MUSEUM—CHRISTMAS LECTURES FOR 
BOYS AND GIRLS 


Mon. and Tues., Dec. 28 and 29.—Science Museum, South 
Kensington, London, S.W.7, ** From Tinfoil to Tape The 
History of the Gramophone,’ John Cain, 2.30 p.m 


Wed. and Thurs., Dec. 30 and 31.—Science Museum, South 
Kensington, London, S.W.7, “‘ The Story of Flight,’’ Victor 
Wall, 2.30 p.m 

Science Museum, South Kensington, London, 


Fri., Jan. | 
S.W.7, “ Science and Magic,’* John Cain, 2.30 p.m 


SOCIETY OF CHEMICAL INDUSTRY 


Wed., Jan. 13.—Corrosion Group: 14, Belgrave Square, 
London, S.W.1, “ Corrosion Problems of High Temperature 
Pressurised Water Reactors,’ J. N. Wanklyn, 6 p.m 


WOMEN’S ENGINEERING SOCIETY 


Wed., Jan. 13.—LONDON BRANCH Hope House, 45, Great 
Peter Street, Westminster, London, S.W.1, ** Health Physics 
and Nuclear Power,’’ B. C. Godbold, 7 p.m. 
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Refractory 
Concretes 


2 


(mixtures of refractory aggregate with Ciment Fondu and Secar 250) 


For use up to 1800°C 


For every refractory application 


For the convenience of users, ready prepared 
*“CASTABLES 
incorporating Ciment Fondu or SECAR 250 


can be obtained from all leading refractory manufacturers 




















| upto 1350°C]  uurvucnane [UP 8 
sanito iNOUS CEMENT \ 


ts WRITE FOR BOOKLETS ‘SECAR 250’ AND ‘REFRACTORY CONCRETE’ 





REGO TRACE PARE 


— seeneeneccne renner CO. tet 73 BROOK STREET, LONDON, W.1 ee MAYfair 8546 








Enter No. 411 on reply card 
G 








42 THE ENGINEER Dec. 25, 1959 





523) OSG aOR ES AE LER ETE 







Install Metrolock Drives 


FOR EASY CONTROL 


mibeg dg € 


The Metrolock drive with its 
; inherent flexibility, accuracy of con- 
. trol and special features tailored to 
suit the demands of each particular 
machine helps to solve the many 
intricate problems associated with 
up-to-date paper making practice. 

Line shafts, belting, cone pulleys 
and clutches are eliminated, resulting 
in a neat and compact layout in which 
heavy electrical cables are reduced to 
a minimum. 

The illustration shows the section 
motors and control cubicles for the 
No. 8 machine at the Papermakers 
Limited mill of Associated Pulp 
and Paper Mills Limited, 

: Burnie, Tasmania. 


PETIT LL PE IE AR ae 


COT ey 

















The drive annexe with section motors and control cubicles. 











ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


MOTOR & CONTROL GEAR DIVISION RUGBY & MANCHESTER, ENGLAND 
(8) wconroratine THE MOTOR & CONTROL GEAR INTERESTS OF BTH & M-V 09 
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Sugg WINDLEY BROS - LTD 
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SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“A” and ‘'B”’ accuracy 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained biack 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by 5ft. Oin 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces 
Sizes Bin. by 5in., 10in. by 5in. and 12in. by Bin. 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 


























iron and rigidly designed for stability. Grade 
“*A”’ and ‘*B’”’ in all sizes. 

STRAIGHT EDGES. Cast Iron Camel 
Back and ‘‘|”’ Section types from 12in. up to 


16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S. 
Grade ‘“‘A’’ and ‘'B’’. Complete in wooden 
case. Sizes 4in. up to 16in. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from 12in. by 6in 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising probiems. 


LAPPING BLOCKS. Made from hard close- 
grained cast iron surfaced on top and bottom 
faces and grooved for lapping. omplete with 
cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 


CROWN WORKS 


CHELMSFORD - ENGLAND 
Telephone CHELMSFORD 2224 
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RIVLINK 


The SUPER BELT 


for all VEE DRIVES 








Made in RUBBER FABRIC 
Least Stretch—Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 














RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 
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TRADE \ Sinedles MARK 
PAN GRINDING MILLS 


ee 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. L4 
Belper. Derbyshire. 
Telephone: Belper 12 








Litas 


Biliiit 
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NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 
and DEVELOPMENT 


in the following fields :- 





Aeronautical Engineering 

Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Model Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms, Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET S.W.1 
— TEL. ABBEY 6132 - 
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Boilerine Ltd. 


Manufacturing Chemists 


Boilerine 
Descaler For Steam Boilers 


Torrefine 
Bottle Washer 


Torrefine Cream 
For Glass Lined Tanks 


Organic Rosseline 
Domestic Boiler Descaler 


Chromium Polish 
Chromium Cleaner 


Torrefine Household Cream 
For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention 
885a to 897 OLD KENT ROAD, LONDON, 

S.E.15 


Telephones : NEW CROSS 0061-2 
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a | 
The mew Tecalemit 


RIBBON FILTER ELEMENTS 


set a fresh standard of 
ligh efficiency filtration © 


Se tor Air-Water-Petrol, diesel and fuel oils 
Lubricating, hydraulic and other fluids 








Ea | Tecalemit Limited (Sales EN ) Plymouth.Devon Jf 
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Tecalemit :  Tecalemit 
Ribbon Filter : Air Breather 























Teves 


F It 
EI ements ; NITE T (incorporating 
e . . . 
Tecalemit Ribbon Filter Elements) 
Simple construction—Low cost—High flow rate—Easy to clean. - 
The elements are formed of resin impregnated cellulose ribbon, e Cheapest—Most efficient—Cleanest to service 
wound helically and electrically polymerised and fused to e Of the standard types, two are breathers with screwed bodies, 
form an open-ended cylinder. The standard range of diameters e available in a range of British and American threads, and 
(in any length) covers most applications and no other - the third is a combined clip-on assembly of breather and filler 
filtration material can so readily be adapted to individual cap, replacing the standard “pan-scrubber” type filter. 
requirements for filters, strainers or breathers. - 
Never before has such fine filtration been possible ” 
at such low cost and with such flexibility in use « = = = 
a = = 
* 
° —— 
« ce 
ae 
Innumerable microscopic orifices between the helically wound e All are fitted with Tecalemit Ribbon Filter Elements, and are 
ribbons of the elements allow a very high flow rate, while ® suitable for engine crankcases; air and vacuum brakes; 
retaining impurities on the outside or inside surfaces, e hydraulic oil tanks and rams; gearboxes, pneumatic cylinders 
according to direction of flow. Reverse flow readily cleans the and servo mechanisms, etc. 
* 
elements, or they may be washed in petrol or paraffin. Tecalemit Breathers fitted with ribbon elements act as 
Uses for Tecalemit Ribbon Filter Elements include: ventilators to provide a free flow of clean air to hydraulic fluid, 
carburettor inlet filters for small engines; air intake filters for e fuel and oil reservoirs. They compensate for changes in liquid 
compressors and exhausters; water separators for fuel and e level, temperature or altitude, as well as giving positive 
air lines; filters and strainers for petrol, diesel, fuel and ® protection from airborne contamination to tanks, pumps, 
hydraulic oils, and oil burners, etc; engine crankcase breathers, ‘ valves, cylinders and other components. 
and breathers for hydraulic tanks and systems. 
—\ e 
Tecalemit ribbon elements filter to maximum purity P Tecalemit breathers provide pure air cheaply & efficiently 
[ECALEMID the Authori filtrata 
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“HARVEY 
“\ > TRONWORKS 


INVITE ENQUIRIES FOR 





PLANT HANDLING 
EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 







































S22 oes“ Bracing”’ 
“>. Weather | 





= for pipework 


Shocks and vibration give rise to high stresses 
in pipework, with possible subsequent damage 
to piping and associated equipment. Pipework 
on board ship subjected to vibration or in land 
installations exposed to high winds, is particu- 
larly prone to these hazards. 








Vokes Genspring Non-Resonant Sway Braces 
supply an efficient form of control on all such | 
pipework. These Sway Braces have many | 
unique features including an incorporated 
energy-absorbing device, adjustability of ini- 
tial restoring force, laminated cushioning ma- 
terial to reduce operational noise, and travel | 
stops to prevent compression of springs to | 
i 
| 


~ 





solid height. The eight different spring sizes 
‘ ° 
cover loads from 39 Ib. to 1,500 Ib., with te 
maximum restraining force varying from 100- | | ROOF TRUSSING | OOF TRU. 
2,250 lb. due to spring action. R F TRUSSING 


Please write for descriptive booklet 





OF EVERY 





} ty tt 
WT V 
| + AW_ZZ 2 








DESCRIPTION & SIZE 
Pressure range from Ess ITIORISITSIATS Osta 
5-20,000 Ibs. per sq. inch. ra 44 je "' ; nell “y - >) ’ 
: rp: | | a Ber / TA a 
at , b SE TOS OSES SSS ey 











Vokes Genspring 
Non-Resonant Sway Braces 


se | TE, | MARVEY 
~~ ©  ... .. TRONWORKS 
EAGLE & WRIGHTS 4 é oNy es Ye LTD, 


(GAUGES) LTD. Vokes Genspring SUSPENSION SYSTEMS | 337 HOLYHEAD ROAD, 


Prompt 
Deliveries 






Send for tluswated Catalogue 











87 CARVER STREET 
_ BIRMINGHAM, | VOKES GENSPRING LTD - HENLEY PARK + GUILDFORD - SURREY | HANDSWORTH, BIRMINGHAM 21 


, — : : : ; Tel: WEST BROMWICH 2193 
Telephone: Central 8/96 Telephone: Guildford 62861. Telegrams: Vokesacess, Guildford. Telex: 13-535, Vokesacess, Gfd 


A member of the VOKES GROUP with world-wide representation 





VG4l 
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“Sewage and 
Storm Water 
Pumps 


from 3” size 
upwards es 









The photograph shows a 
16° vertical spindle storm water 
pump supplied to the 


Borough of Taunton. 


Consulting Engineer: 


A. H. S. Waters, Esq. 








GWYNNES PUMPS LTD Telephone: RiVerside 3682 (4 lines) 
HAMMERSMITH - LONDON W.6_ Telegrams: Gwynne - Hammer « London 





Centrifugal, Mixed flow, Axial flow, 
Single and Multi-stage, Vertical and Horizontal 
Spindle pumps for all purposes. 
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‘* As clean as a Gloucester Casting ’’ means 
that Gloucester malleable iron castings are 
of high definition, true to pattern, cleaner and 
smoother because of better sand practice 
—— and better fettling. 

Mould and core sands and their bonding 

additives are under constant laboratory 
supervision, even the very sand grains are sized and num- 
bered, and consistency and distribution of sand are strictly 
controlled by a continuous mechanical unit. The high 
refractory characteristics prevent sand ‘“‘ burn-on” at re- 
entrant angles, thus greatly increasing the life of cutting tools 
during the machining process. The new elevator-type electric 
furnace anneals in 48 hours — instead of the usual 7 days. 
It also allows greater control of the component during 
annealing, resulting in uniformity of metal, greater strength, 
and resistance to impact. 











A\\e a A typical Gloucester Malleable specification. 
& : “a Gloucester Gloucester Lamellar 
® Blackheart Malleable Pearlitic Malleable 








\ 


A 
; Bearing Bracket in Malleable Yield Point .. I2tons Yield Point .. 24tons 
Iron. Weight 3% lbs. Tensile Strength 25 tons psi Tensile Strength 35 tons psi 
eaversren 
= eee af ? - 
=<) GLOUCESTER 


Elongation e 18% Elongation ae 5% 














Brake shoe for small 
velicle in Malleable 


lron 


= GOOD CASTINGS 7 
] / 


- Lee ee / 








Gloucester Foundry Ltd. Emlyn Works, Gloucester * Telephone: Gloucester 23041 * Telegrams: ‘ Pulleys’ Gloucester * A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd. 
Enter No. 481 on reply card 








—CORT ‘100’ and ‘250’ VALVES 
| ia both faces without: es ee 
lubrication ov attention 


imposes no stress 
@ 

















or strain on valve 

stem,as gate is 
Yjnot wedged or locked 
WYuibetween seats 


The squeegee action of the 
patented ‘O’ ring seals, which are 


always in contact with the gate, 


wipes both sides immaculately clean. | 
WATER - OIL - GAS - CHEMICALS i 
U | 
e er 


Wii fv" 
*% WE SHALL BE PLEASED TO LOAN ANY VALVE ON TRIAL Wy 


ROBERT CORT & Son Ltd 


READING: ENGLAN D 


Ielegrams: Corts, Reading 














S046 


me 
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CLYDE-BOOTH 








Pe ae 


(ABOVE) Clyde-Booth four point sus- 
pension electric overhead travelling magnet 

crane at Messrs. Colvilles Ltd., Ravenscraig Works. 
(RIGHT) The hook with slip-ring gear for the magnet, 
showing attachment of the four roves. 


(BELOW) The special four barrel crab. 


MANUFACTURERS OF 


OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


25, 1959 THE ENGINEER 












49 


CONTINUOUS 
PROCESS CRANES FOR 
STEELWORKS ETC. 












With the introduction of higher rates 
of acceleraton and braking on traver 
sing and long travel motions, in order 
to get the maximum output from 
overhead travelling cranes, magnet 
cranes with multiple splayed ropes are 


finding favour. 


This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro- 


duced to meet these requirements. 


Our publication ‘‘The Booth Handbook on 
Overhead Cranes”’ is available on request. 


DET 





CLYDE CRANE & BOOTH LTD. 


Incorporating : 


Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 


el.; Pudsey 3168 (6 lines). Grams: ‘‘ Cranes,” Rodley, Telex. 


Telex 55159 


Clyde Crane & Engineering Co., 


MOSSEND, Lanarkshire 


Tel, : gg 412 (6 lines). Grams.: “Clyde,” Motherwell, Telex. 
Telex 77443. 





Enter No. 491 on reply card 
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SPECIAL ALLOY STEEL 





ALLOY STEELMAKERS FORGEMASTERS . STEEL FOUNDERS . HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN Lore Fe Ge : SHEFFIELD . ENGLAND 
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present the 


ae 


O 


“Expitess’ 


AUTOMATIC ELECTRIC WATER HEATER 


== 
e 4 Only 10° wide, yet delivering up to 9 gallons of hot water per hour 
The Heatrae ‘‘ Express *’ marks a big jump forward in Electric Water Heater design. 
3 The economy eye glows when the current is on and is extinguished when the correct temperature 
“. is reached. 
EXCLUSIVE ‘, 
ECONOMY ' The special dispenser outlet ensures smooth even flow and instant cut-off when closing the valve. 
‘ Available in loadings of 3kW or 2kW at 230/250 volts, or 200/220 volts, A.C. only. 





l /* SPECIAL 
i DISPENSER 
if OUTLET 


CONTROL 


Finish cream or white. 
Price :—-£10 12s. 6d. plus P. Tax :—£2 1s. 5d. 
Full details on Leaflet No. 92 sent on request 


HEATRAE LIMITED 


Telephone: NORWICH 25131 (Private Exchange) 


POSTAL CODE: 
NORFOLK NOR 29A 


Telegrams: HEATRAE - NORWICH 


Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, 
Electric Fires, Flameproof Heating Apparatus, Food Trolleys, Warming Plates, Air Heaters and Steam Heated Oil Heaters. 


Enter No. 511 on reply card 








Keitlient | 
COUPLINGS 


For nearly forty years Bibby Resilient Couplings have enjoyed an 


‘BIBBY 


unexcelled reputation for efficiency and reliability and numerous 
Couplings supplied over thirty years ago are still giving trouble-free 


service. 


The outstanding resilience of Bibby Couplings dampens shocks and 
vibrations, ensures smooth running of plant, eliminates breakdowns. 


Standard Couplings up to 7'." bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


t ‘ - * = fe AGM 
; < ae. % Cl 


THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE.” WILTON ROAD, LONDON, S.W.1 
Enter No. 512 on reply card 








CVOMMADRROMULQURASDNS AAO SLU LUCAS EAMG LANA 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 


Pt 


On Admiraity 

Ministry of Supply 

Rly. Executive, A.I.D. Etc. Lists 
GOVAN SHAFTING 
& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scodand) 








(Ueno MFRSRLGOSRNVOPO APNE AAFP PRN 1410000710 Re 
Enter No. 513 on reply card 
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PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 
Telegrams: ““Wilmaket, Nordo, London” 











Enter No. 514 on reply card 





ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE 
ROTHERHAM 


Telephone: 7 ghagrame 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 


























Gonsult 


V W. LTD. 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc 


























A.D. and A.R.B. 


yen ee approved 
call Vv. W. CO., LTD. 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472! 


























Enter No. 521 on reply card 


, _ building a prototype? 


Then see our design staff first. They will 





gina ors 





design your castings for maximum 
strength and at the same time reduce 
complexity and cut costs. That 

way you'd get cheaper, more sound 
castings of guaranteed quality and 
accuracy. Our technical teamwork can 


tackle all your problems—and solve them. 





CASTINGS FROM A FEW 
OUNCES TO 10 TONS... 
in phosphor-bronze, gun- 
} metal, aluminium-bronze, 
manganese-bronze, and light 
alloys. Specialists in high- 
tensile aluminium-bronze 
castings, centrifugal-cast wheel 
blanks, shell moulded castings 
and chill-cast rods and tubes. 
Continuous cast phosphor- 
bronze bars up to 12 foot 
lengths 


NON-FERROUS CASTINGS - HIGH-DUTY IRON CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs 51433/4. ’ 
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Tre AUTO 
LINE ERECTION UNIT 
for 


@ Power and Communication 



















BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Scores in hand— 
thousands in service. 


Line Installation 
@ Cable Pulling and General Civil 
Engineering Work 

@ Hole Boring up to 30” dia. 
& 8 6” deep 











Supplied to 
the Electricity 


BROTHERHOOD 
VERTICAL AND HORIZONTAL 


a a 


Air, Gas and Refrigerating, 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 


Authorities 
& Leading 
Contractors 





Full details from the 


Sole Concessionaires :-— 





= 


BROTHERHOOD THE MAIN Sooo DEALERS 


SOUTHA Ga SQN & ROAD: COSHAM | 


GENERATING SETS tte Ne 0 
tetmirowore Steel Structures 
Many in hand, hundreds in 















BROTHERHOOD 


COOLING TOWERS 
ze | All types. 


Nearly 50 years’ experience. 























also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 





A. « J. MAIN « CO. LTD. 
AoE HERHOOD CLYDESDALE IRON WORKS, VINCENT HOUSE, 


TTT aparen PLANT SPECIALISTS | FOR NEARLY A CENTURY POSSILPARK, VINCENT SQUARE, 



































GLASGOW, N.2.. LONDON, S.W.1. 
TELEPHONE POSSIL 838! TELEPHONE: VICTORIA 8375 
- CALCUTTA CHITTAGONG . NAIROBI 
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| PETROL: OIL| | 
McNEIL GRAFTON 


TAPS |. 
DIESEL, ELECTRIC & STEAM 


manhole doors i 
CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 






















Jor air-receivers, 


hort rs. Sic. 


Telephone : Telegrams : 
2490 GRAFTON, BEDFORD 





Look after the small parts—that 

is the first principle of efficient 

manufacturing. Rotherham Petrol 
and Oil Taps and other precision i 

HEAVY STEEL PRESSINGS | small parts such as Grease Cups, | 

Oil Indicators, etc., ensure by their 

faultless accuracy that there is no 

weak link in the chain of pro- 

|| duction. We manufacture stan- 

FABRICATED STEELWORK dard parts of our own design or to 

} your specifications. 











FOUNDRY LADLES 


WELDED CENTRAL 


HEATING BOILERS hams 
oF coventey 


CHARLES McNEIL LIMITED)! rotHeRHAM & SONSLTD. 
KINNING PARK HYDRAULIC FORGE COVENTRY. Tele.: 64154 

570 SCOTLAND STREEFT, GLASGOW, S.1 PRECISION MANUFACTURERS SINCE 1750 ang 5 
Grams: “McNeil, Glasgow” — Phone: South 1131 ii ia, 
Enter No. 543 on reply card 
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te cenit: Mastin i moe 
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POWER UNITS AVAILABLE FOR CONVERTING | : 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE hag 
= 





j 























| 
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WHAT’S IN 
A TUBE? 


At Chesterfield we can look back on over fifty years’ experience in punching and drawing stubborn billets of steel into every shape and size of tube 
and hollow. This experience helps us to turn out impressive numbers of pressure vessels and gas bottles too. Whether you're on or off the beaten 
track, you are likely to come across the familiar shape* of a Chesterfield gas cylinder—one of over 9,000,000 already serving the needs of industry, 
medicine and construction the world over. 

*Chesterfield gas cylinders are cold drawn, seamless and as perfect as our modern plant and manufacturing technique can make them. Chesterfield Cold 
Drawn Seamless Steel Gas Bottles are manufactured to conform to the specifications and regulations prescribed by the competent Authorities in all countries. 


chesterfield tubes 


THE CHESTERFIELD +TUSS Lc OoOMPrAN F LIMITED CHESTERFIELD ENGLAND ° A @ compan: 
CBC 61 
Enter No. 544 on reply card 
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DIESEL 
FAIRFIELD Rtn 












STORK TYPE 


BUILT 
UNDER 
LICENCE 





eae MU ome ENGINEERING CO.,LTD, 


GOVAN ‘GLASGOW 
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portion of an 18,000-gallon oil-tank 





Reyrolle welding-sets 


300/200-ampere AC/DC 
single-operator 

type-B welding 
generator set with 


coneentric dual control. 





Reyrolile 


A. REYROLLE & COMPANY LIMITED * HEBBURN * COUNTY DURHAM * ENGLAND 


Enter No. 561 on reply card 
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The answer to every power problem ... 













ENGINES 


The Greatest 
NOVINE Torce 
in Indlustty 






HIGH TORQUE OUTPUT 






QUICK STARTING FROM COLD 







o 
* 
@ LOW RUNNING COSTS 
@ LONG LIFE 

e 






STANDARD SPARES WiTH WORLD-WIDE 
SERVICE 


@ RANGE OF FIVE UNITS FOR EVERY 
INDUSTRIAL APPLICATION 


from 72 h.p. to 275 h.p. 


LEYLAND MOTORS LIMITED 


Sales Division: HANOVER HOUSE ~- HANOVER SQUARE - LONDON, W.1 - Telephone: MAYfair 8561 


Enter No. 571 on reply card 
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_DRYSDALE_PUMF 


| eu | ag rf | 




















Ni 


‘ gi x 
| 





SERVICE BEFORE SALES 


Our Research and Development department is constantly engaged on applied 
research in Fluid Mechanics and other branches of engineering science. 

In additidn every facility is available for the experimental investigation of 
problems directly concerning any specific pumping application. A fund of 
experience is available for customers’ information ensuring the most efficient 
and economical pumping service. 


DRYSDALE & CO. LIMITED 
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AFTER SALES SERVICE 


After sales service is an important function 
of the Drysdale organisation. An active staff 
of service engineers and technical represent- 
atives is available for short notice, free advice, 
on the spot service, to ensure Drysdale 
auxiliaries operate at peak performance. 


YOKER «- GLASGOW 


MANUFACTURERS OF CENTRIFUGAL, AXIAL FLOW AND ROTARY PUMPS SINCE 1874 
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SHOT BLAST PLANTS 


of all types including 
AIRLESS WHEELBLAST PLANTS 


Over 50 years experience embodied in 


design and manufacture 


ST. GEORGES ENGINEERS LTD., 
ORDSALL LANE, MANCHESTER 5 


Telephone: TRAfford Park 1207 (4 lines) Telegrams: ‘*Georgic’’ Manchester 5 


i ¢) 
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Steel gantry supporting drilling rig used in 


removal of rock from river bed at mouth of the 


Severn, for Portishead ‘B’ Power Station. 


Central Electricity Generating Board, $.W. Division. Divisional Controller, 
H. S$. Davidson, Esq., T.D., M.I.E.E., 


Consulting Engineers: 
Sir William Halcrow & Partners 


Contractors 
Charles Brand & Son, Ltd., London 


Contractors to H.M. Government Departments, Crown Agents for the 


Colonies, British Railways (British Transport Commission), etc., etc. 


Bridge and Constructional Engineers, Manufacturers of Mechanical Grabs 


Pressed Steel Troughing and Sheet Metal Equipment, Steel Stock Holders. 


JOSEPH WESTWOOD & Co. LTD 


NAPIER YARD, MILLWALL, LONDON. E.14 Phone: EAst 1043 
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HAMMERED OR i Hi ne 4 
HYDRAULIC PRESSED f i ie 


i } i fH i 
k Pe 
H iy 
7 AF We 
4 


IN STEEL ag re 
BLACK OR MACHINED ) ~ 
TO 24 TONS 


= 
THE INCE FORGE CO. LTD. 
WIGAN PAPROPRIETORS ~~ 
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YZ 
~ CKBRIDGE (TRA NSFORMERS 


ALUMINIUM HACKBRIDGE AND HEWITTIC ELECTRIC COMPANY LTD ; 
| HERSHAM - WALTON-ON-THAMES - SURREY l 
R E - Ka E LTI N C i Telephone: Walton-on-Thames 28833 (8 lines) Telegrams & Cables: “Electric, Walton-on-Thames” } 
\ OVERSEAS REPRESENTATIVES 
TOR a WOE ay | ARGENTINA: H. A Reiand : W Ausvalia; Elder, Smih'& Co, Ltd: South Australia : Parsons & Robertson Lid.;, Tasmania? Hi. Mr Bomsford a 
Sons (Pty.) Lid., Hobart. BELGIUM & LUXEMBOURG: Pierre Pollie, Brussels 3 BRAZIL : Oscar G. Mors, Sao Paulo. BURMA: Neonlite 








Manufacturing & Trading Co. Ltd., Rangoon CANADA: Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal; The Northern Electric 
Co. Ltd., Montreal, etc. CEYI. ON : Envee Ess Ltd., Colombo. CHILE : Sociedad Importadora del Pacifico Ltda., Santiago. EAST AFRICA: 
PRIEST - FURNACES LIMITED G. A. Neumann Ltd., Nairobi. EGYPT: Giacomo Cohenca Fils, $.A.E., Cairo. FINLAND: Sahké-ja Koneliike O.Y. Hermes, Helsinki. 


GHANA, NIGERIA & SIE RRA LEONE: Glyndova Ltd. GREECE Charilaos C. Coroneos, Athens INDIA: Steam & Mining Equipment (India) 

Private Ltd., Calcutta; Easun Engineering Co. Ltd., Madras,!. IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: 

Harper, Gilfillan & Co. Ltd., Kuala Lumpur. NETHERLANDS: J. Kater E.1., Ouderkerk a.d. Amstel. NEW ZEALAND: Richardson, McCabe 

Fi47 & . Ltd., Wellington, etc. PAKISTAN: The Karachi Radio Co., Karachi 3. SOUTH AFRICA: Arthur Trevor Williams (Pty.) Ltd., Johannes- 

Enter No. 602 on reply card etc. CENTRAL AFRICAN FEDERATION: Arthur Trevor Williams (Pty.) Ltd., Salisbury. THAILAND: Vichien Phanich Co. Ltd. Bangkok. 

. TRINIDAD & TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr. H. Salim Oker, Ankara. U.S.A.: Hackbridge and Hewittic Electric Co. Ltd. 
P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUELA: Oficina de Ingenieria Sociedad Anonima. Caracas 
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LONGLANDS - MIDDLESBROUGH 




















. feel safe in the knowledge that with 
a PRATT machine you have the best possible materials, 
the utmost degree of accuracy, the greatest 
margin of safety. 





THERMOSTATIC 
VALVES 


insist on 


GUILLOTINES 


for 
CONTROLLING BAR SHEARS, OPEN FRONTED PRESSES 
STEAM SUPPLY BY 
TO HOT WATER PRATT BROTHERS 
CALORIFIERS (STOURBRIDGE) LTD. 





Etc. 


The 
HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW ENVILLE ST., STOURBRIDGE 
Established 1902 
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Four Mirrlees KVSS1I2 Engines each developing 


3240 B.H.P./2250 kW at 450 r.p.m. Installed 
at John Street Pumping Station, Canada. 





Two of four KVSSI2 Engines each developing 
2484 B.H.P. 1742 kW at 428 r.p.m. Installed 
at the Central Electricity Board, Mauritius. 

















Six Mirrlees KVSI2 Engines each developing 
1777 B.H.P./1242 kW continuously on site at 
Lyallpur Power Station, Pakistan. 


Seven Mirrlees KVSSI2 1800 kW generating 
sets installed at the Jersey (Channel Islands) 
Power Station at St. Helier. A further two 
KVSSI6 generating sets each developing 
3000 kW are on order. 





THE 


ENGINEER 


over the past five years 





have produced one of the large 


‘KC TYPE DIESEL ENGINES 


and the output ts still 
increasing ! 


—an achievement made possible by exceptional 
manufacturing facilities, modern engineering techniques, 
and a co-ordinated flow production system operated by 
experienced Diesel engineers, in one of the most up- 


to-date manufacturing plants in the world. 


Specialisation in this one sphere of engineering ensures 
controlled high quality construction at every stage, with 


maximum production efficiency and speed in output. 


Every Mirrlees ‘K’ type Diesel engine is built to an 
exacting specification to meet arduous service require- 
ments, and represents, the latest and best prime mover 


in its power range. 


MIRRLEES, BICKERTON & DAY LIMITED 


HAZEL GROVE STOCKPORT CHESHIRE 
Tel: STEpping Hill 1000 (14 lines) Grams: Mirrlees, Telex, Manchester 


~Y 


A member of the Hawher Siddeley Group MG 4 
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MALLEABEE | 


ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 


PLATT MALLEABLE CASTINGS LTD. 
CLIVE FOUNDRY . LEAMORE - WALSALL 











Sensi {Enter No. 621 on reply card 
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ESTABLISHED 1906 
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10 TON 
ROLLER TURNTABLE 





ON REQUEST 
HODGSON STREET - SHEFFIELD. 
PHONE. SHEFFIELD, 27463/4 
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ILLUSTRATED Lists Seats 
Ae Geo. ROBSON & CO. (converors) LTD. 























LEAFLETS 


on 


Totally enclosed, 
spur or helical 
gear units for 


industrial drives 


(1) LEAFLET GB53 
Co-axial type spur or helical gear units. Types 
DRCO and DRCV. Double reduction ratios 













up to 50 to 1. Single reduction ratios up to 
74 to 1. 
(2) LEAFLET GBS51 







Single reduction spur or helical gear units. 
Type SR-N narrow. Ratios up to 5 and 10 to 1. 
(3) LEAFLET GB 501 

Single reduction spur or helical gear units. 
Type SR-W wide. Ratios up to 54 to 1. 

(4) LEAFLET GB52 


Double reduction spur or helical gear units 
Type DR horizontal. Ratios up to 69 to 1. 





















For these leaflets or any further information write to 
ALFRED WISEMAN & CO. LTD., 
Glover Street, Birmingham. 
London Office: 8 Southampton Row, W.C.1 
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COMPLETELY BRUSHLESS — 
COMMERCIAL ALTERNATOR 


with NO external control gear 


wee 4S BSE ie pe te wT Ral bed TO oes eget ng at 2 
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NO BRUSHES NO SLIP RINGS 


NO COMMUTATORS NO FRICTIONAL SURFACES 
NO COPPER OR CARBON DUST 


A new standard of reliability, with 
greatly reduced maintenance, 

Output range 10-150 KVA. 

Voltage regulation +14°% as standard. 
Completely stable, hot or cold. 


MACFARLANE ENGINEERING COMPANY LIMITED 


NETHERLEE ROAD, CATHCART, GLASGOW, $4 


TELEPHONE : MERRYLEE 2255-7 
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The resistance head 
showing linkage sup- | 
port to eliminate | 
friction. Hydraulic | 
capsule and capillary | 
tube also shown. 














View from operating 
position showing con- 
trol Cabinet and pump 
with oil reservoir. 


The straining end show- 





A Tangye 100 tons well- 


ing the double acting 
hydraulic cylinder and 


type chain testing 
machine recently in- roller supports for the 
Stalled. ram and tension rod. 





This range of machines is for testing chains, shackles, complete 
lifting blocks, large rings and similar gear. One of the 
many features of these machines is the use of a tension rod which 
is suspended on links to take its weight and the weight of the 
specimen, thus preventing the rod contacting the bore and 
constituting a resistance. The pull being applied during a test is 
registered by a sensitive load capsule located on the tension rod, 
the capsule in turn being connected via capillary tubing to a dial- 





type load indicator. 


Two types of machine are supplied, ** Platform” EXAMPLES OF CAPACITIES OF MACHINES NOW IN USE SHOWN BELOW 














or ** Well” types, and these can be arranged for Platform Type Well Type 
almost any working load, stroke or length. Working Load. In Tons... 50 75 | 75 15 30 50. 100 
Examples of dimensions and capacities of Stroke of Straining End 

Piston. In Inches... . 36 36 36 30 30 30 36 


machines now in use are shown in the table. 





Centres of Eye Ends on 


FULL INFORMATION IS AVAILABLE ON REQUEST. Tension Rods. fll Cad Uinsal 20°6" | 30°6" 25° 9" 51 


TANGYES LIMITED 


SMETHWICK - BIRMINGHAM -: Phone SME 118! 


GLASGOW SS a lh Se 











AREA OFFICES AT LONDON MANCHESTER & FOR ADVICE 





AD No. 72 Enter No. 641 on reply card 
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Special Offer! Price Reduction 
EDWIN DANKS ousccescc etc: 


the National Coal Board Campaign. 


Proved by 17 years’ successful operation, the Oldbury 
Stoker endorses the claim of the National Coal Board that 
coal, the home produced fuel, is competitive in price and 


ANNOUNCE A REDUCTION OF performance with other fuels. 


The Oldbury Stoker, the first successful chain grate stoker 

1 O for shell boilers, was developed by Edwin Danks of Oldbury 

yA in 1942, with the prime object of burning efficiently low 
{ ? O grade slacks, owing to the shortage of graded fuels. To-day, 


more than 6,000 Oldbury Stokers are in the service of 
industry, burning all sorts of solid fuel— 


FROM THE STANDARD LIST PRICES OF 
ECONOMICALLY by reducing fuel and labour costs. 


O i d b U r y C h a r n SMOKELESSLY in compliance with the Clean Air Act. 


Manufacturers who appreciate the manifold advantages of 
G r a t e Ss t Oo k e r Ss burning Britain’s native coal are invited to send for details of 
our Special Offer and Publication 1618 — THE OLDBURY 
ordered in the twelve months commencing Ist November 1959. STOKER. 
Hire purchase terms are available from that date. 


EDWIN DANKS & COMPANY (OLDBURY) LIMITED 


OLDBURY, BIRMINGHAM. Telephone: Brierley Hill 77311 
LONDON - BIRMINGHAM - CARDIFF - GLASGOW : LEEDS +: MANCHESTER - NEWCASTLE-ON-TYNE 
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A LATHE HONE 


with immense possibilities 


This tool enables straight or 
cranked shafts to be honed and 
superfinished on a Lathe to a 
high degree of accuracy 

and surface finish. 





Model 
/ “4” dia 

- 4°—6" dia 
“—9” dia. 
r—i2” dia 


% 


@ Low capital cost 


@ Fingertip Control of Stone Pressure 


During Honing 


Full information and prices from 
NICOL AND ANDREW LIMITED 


20 Kelvin Avenue, Hillington, Glasgow, S.W.2. 
Tel: Halfway 4724 

NICOL & ANDREW (HANWELL) LIMITED 

188 Uxbridge Road, London, W.7. 

Tel: Ealing 1088 
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BARR 


THOMSON 
& Co. Ltd. 





We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 


FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK, 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 
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GENERAL ENGINEERS, FORGERS & PRESSERS 








REGISTERED OFFICE & WORKS:— LONDON OFFICE— 
K ST., 
NETHERTON IRON WORKS | ”* teeing as 
KILMARNOCK, SCOTLAND 4 
Telegrams : 
Grams and Cablegrams : TUBENPIPE, PHONE, LONDON 
“BARR KILMARNOCK” Telephone : 
Telephone : KILMARNOCK 791 COVENT GARDEN 0315/6/7 





ELLIPTICAL DISHED END 60fin. x 40gin. WITH TWO OPENINGS 
PLUGGED OUTWARD ON CROWN 








Enter No. 661 on reply card 





Please send Pamphlet (50/1 and Price List to:— 


NAME 


ADDRESS 


oe 
: ez 


STAINLESS STEEL PISTON ROD 
FOOT, FLANGE OR SWIVEL MOUNTED 
CLAMP RING CONSTRUCTION 
ROTATING HEADS FOR 

EASY INSTALLATION 
SOLID DRAWN STEEL BODY 
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THE ENGINEER 


AN APPEAL for support for 


The Delhi Engineering 
College Trust 


Dec. 25, 1959 





The establishment of this Trust is part of a combined operation to provide 
buildings, staff and equipment for the new Delhi College of Engineering and 
Technology. 

THEINDIAN GOVERNMENT is spending over £1,000,000 on 
buildings, 

H.M. GOVERNMENT is spending £250,000 on British staff, from 
Colombo Plan funds, and 

BRITISH INDUSTRY, in co-operation with the Institutions of 
Civil, Mechanical, Electrical and Chemical Engineers, has set up a Trust 
to administer a sum of at least £250,000 to be subscribed by members 
of the Federation of British Industries and other British Companies, to 
provide equipment for the College. The Trustees are Lloyds Bank 
Executor and Trustee Department, Threadneedle Street, London. 


Why British Industry is Contributing 


As His Royal Highness The Prince Philip said, when he laid the foundation 
stone of the College on the 27th January, 1959, this is firstly an example of friendly 
co-operation between two Commonwealth Governments ; and secondly, the 
raising by British Industry of a fund for equipment is a measure of the interest of 
independent companies in the United Kingdom in the technical progress of India. 
With such a background of sensible co-operation in such a worthy cause there is 
no doubt that this College will achieve great things. Engineers and technologists 
are greatly needed in India, to adapt the facts as they are uncovered by the 
scientists to the needs of the moment, with a proper understanding of the best 
interests of the community. 

This shows the profound significance of the project. In Britain’s friendly rivalry 
with the United States, Germany and the U.S.S.R. in equipping and staffing such 
colleges in India, the position is that, owing to the earlier participation of these 
Governments in such schemes, Colleges are now open and functioning fully in 
several important centres—other than at Delhi, the headquarters of the Indian 
Government, where the new College is to be established ; but on a recent visit to 
the United Kingdom Professor M. S. Thacker, Permanent Secretary of the Indian 
Ministry for Scientific Research and Cultural Affairs, confirmed that it is con- 
templated that the Delhi College shall become one of the principal institutions of 
its kind. 

The scheme is therefore directed to the attainment of the highest objectives in 
Indian technical education and it is in recognition of the fundamental importance of 
this venture that Her Majesty’s Government and British Industry are supporting it. 


The following are the Sponsors of the Appeal, man, The United Steel Companies Ltd.; The 


whose Companies have already contributed, or 
have promised contributions under covenant : 

Sir Hugh Beaver, K B E, LL D, Managing Director, 
Arthur Guinness, Son & Co. Ltd. ; Sir Eric 
Bowater, FRSA, Chairman, Bowater Paper 
Corporation Ltd.; Major W. R. Brown, Ds 0, 
Chairman & Managing Director, The Power-Gas 
Corporation Ltd.; 1H. Desmond Carter, Esq., 
President, Institution of Mechanical Engineers; 
The Rt. Hon. Viscount Chandos, Pp Cc, DS 0, MC, 
Chairman, Associated Electrical Industries Ltd.; 
S. S. Eriks, Esq., 0 BE, Managing Director, 
Mullard Limited; Sir Alexander Fleck, K BE, 
F RS. LLD, Chairman, Imperial Chemical Indus- 
tries Ltd.; Sir Leslie Gamage, MC, Chairman & 
Managing Director, The General Electric Co. 
Ltd; S. E. Goodall, Esq., Past President, 
Institution of Electrical Engineers; Sir Kenneth 
Hague, Deputy Chairman, Babcock and Wilcox 
Ltd.; The Rt. Hon. Lord Heyworth, Chairman, 
Unilever Ltd.; W. K. Hutchison, Esq., C BE, 
President, Institution of Chemical Engineers; Sir 
Willis Jackson, F RS, President, Institution of 
Electrical Engineers; Sir Harry Jephcott, 
psc, FR1C, Chairman, Glaxo Laboratories 
Ltd.: Sir Walter Benton Jones, BT, LL D, Chair- 


Viscount Knollys, GC MG, MBE, DFC, Chair- 
man, Vickers Ltd.; Sir Andrew McCance, DL, 
LL D, FRS, Chairman, Colvilles Ltd.; W. H. 
McFadzean, Esq., President of the Federation of 
British Industries and Chairman, British Insulated 
Callender’s Cables Ltd.; Sir George Nelson, BT, 
LL D, Chairman, The English Electric Co. Ltd.; 
Sir Harry Pilkington, Chairman, Pilkington 
Brothers, Ltd.; Professor A. J. S. Pippard, 
MBE, DSC, FRS, President, Institution of Civil 
Engineers; Sir Henry Spurrier, Chairman & 
Managing Director, Leyland Motors Ltd.; 
Whitney Straight, Esq., Cc BE, MC, DFC, Deputy) 
Chairman, Rolls-Royce Ltd.; —Lieut.-General 
The Lord Weeks, K C B, CBE, DSO, MC, TD, 
Chairman, Finance Corporation for Industry. 

The following Companies and Institutions, on 
the invitation of their friends amongst the Spon- 
sors, have contributed or promised contributions 
under covenant : 

Albright and Wilson Ltd.; W. H. Allen, Sons 
& Co. Ltd.; The Asquith Machine Tool 
Corporation Ltd.; Associated British Machine 
Tool Makers Ltd.; *Associated Electrical 
Industries Ltd.; Automatic Telephone and 
Electric Co. Ltd.; *Babcock and Wilcox Ltd.; 


67 


Baker Perkins Ltd.; Balfour Beatty & Co. Ltd.; 
Birmid Industries Ltd.; Blackburn and Genera! 
Aircraft Ltd.; Blaw Knox Ltd.; Boots Pur 
Drug Co. Ltd.; *The Bowater Paper Corpora- 
tion Ltd.; British American Tobacco Co. Ltd 

*British Insulated Callender’s Cables Ltd.-: 
British Iron and Steel Federation; The British 
Motor Corporation Ltd.; The British Oxygen 
Co. Ltd. (Associated Company in India : Indian 
Oxygen Ltd.); The Burmah Oil Co. Ltd: 
The Calcutta Electric Supply Corporation Ltd. ; 
The Cementation Co. Ltd.; The Chloride 
Electrical Storage Co. Ltd. (Associated Company 
in India : Associated Battery Makers (Eastern) 
Ltd.); E. K. Cole Ltd.; *Colvilles Ltd.; 
Courtaulds Ltd.; Darwins Group Ltd.; Davy 
and United Engineering Co. Ltd.; The Distillers 
Co. Ltd.; Dunlop Rubber Co. Ltd.; *The 
English Electric Co. Ltd.; The Expanded Metal 
Company, Ltd.; Ferranti Ltd.; James Finlay & 


‘Co. Ltd.; Thos. Firth and John Brown Ltd.: 


Freeman, Fox and Partners; *The General 
Electric Co. Ltd.; *Glaxo Laboratories Ltd.: 
Goodlass Wall and Lead Industries Ltd. ; Guest, 
Keen and Nettlefolds Ltd.;  *Arthur Guinness 
Son & Co. (Park Royal) Ltd.; Head Wrightson 
& Co. Ltd.; Holman Bros. Ltd.; *Imperial 
Chemical Industries Ltd. (including Imperial 
Chemical Industries (India), Private, Ltd.): 
International Combustion (Holdings) Ltd.; 
International Computers and Tabulators Ltd 
(Associated Company in India: International 
Computers and Tabulators (India), Private, 
Ltd.); The International Construction Co. Ltd.. 
*Leyland Motors Ltd.; Long and Crawford, 
Ltd.; Joseph Lucas (Industries) Ltd.; May and 
Baker Ltd.; McLellan and Partners; The 
Metal Box Co. Ltd.; The Mond Nickel Co. Ltd.: 
*Mullard Ltd.; The Owen Organisation: 
C. A. Parsons & Co. Ltd.; Peirce Leslie & Co. 
Lid:: *Pilkington Brothers Ltd.; Powell 
Duffryn Ltd.; *The Power-Gas Corporation 
Ltd.; A. Reyrolle & Co. Ltd.; Renold Chains 
Ltd.; *Rolls-Royce Ltd.; Ruston and Hornsby 
Ltd.; Shell Petroleum Co. Ltd.; Simon-Carves 
Ltd.; S. Smith & Sons (England) Ltd. ; Standard- 
Triumph International Ltd.; The Steel Company 
of Wales Ltd.; Stewarts and Lloyds Ltd.; 
Stone-Platt Industries Ltd.; John Summers & 
Sons Ltd.; Tube Investments Ltd.; Turner & 
Newall Ltd. (Associated Companies in India : 
Asbestos Magnesia and Friction Materials Ltd., 
and Asbestos Cement (Private) Ltd.); *Unilever 
Limited; *The United Steel Companies Ltd.; 
*Vickers Ltd. Group of Companies; The 
Wellman Smith Owen Engineering Corporation 
Ltd.; Westinghouse Brake & Signal Co. Ltd. 


* Founder Companies 


£70,000 is still needed 


May the name of your Company be 
added to those listed above, to be 
shown in the permanent record in the 
Delhi College of the British contri- 
butors to the equipment of the College? 

If you will join in this important 
project, please write to Sir Eric Coates, 
CSI, CIE, Chairman of the Execu- 
tive Committee of tie-Trust, at Bowater 
House, Knightsbridge, London, s w 1, 
and he will provide all the information 
that you may require to make a contri- 
bution by a lump sum or by a payment 
under seven years’ covenant so that 
income tax on the donation may be 
recovered. 


W. H. MCFADZEAN 
President of the Federation of British 
Industries 


Chairman of the Sponsors of the Trust 
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CONT RODDED) AVM 0S) 
GENERAW ORS» 








Two Holmes-Kemp Inert Gas: <neiee installed A Holmes-Kemp Nitrogen Generator installed at the 
at the Speke Works, Liverpo ol, of Messrs. Beck Hythe Works of The International Synthetic Rubber 
Koller & Co. (Enc gland )Ltd. E Bach of these 3 Co. Ltd. This machine is capable of producing 
machines is capa bl e of producing 3,000 cubic feet of dry nitrogen gas per hour at 
3,000 cubic fi 2et of gas per hour. a pressure of 150 p.s.i.g. 


By the use of Holmes Controlled Atmosphere 
Generators, a high quality inert gas or nitrogen can be produced on 
site at a fraction of the cost of bottled gases. 


The advantages of generating gases in this way are obvious ; they 
can be piped to any point on site where they 

will be instantly available ; they can be compressed and stored ; 
supplies are virtually unlimited and the 
generator being fully automatic requires a minimum of maintenance. 






W. C. Bato] [= & CO. LTD. 


Telephones: Huddersfield 5280 
Birmingham: Midland 6830 
London: Victoria 9971 


Enter No. 681 on reply card 


Gas Handling Division, 
Turnbridge, 
A453-2 Huddersfield 
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Circus Performer, military machine 
(Hannibal), work animal and 
political symbol! (U.S.A.), never 
forgets (a good turn), neither do 
Cotton’s customers. 

They get the best service in 
filtration and they know that they’re 
dealing with a firm thats always 
up to the minute (we have siliconed 
and coronised fibre-glass fabrics 
for those with high temperature filter 
problems). And, like the Elephant, 
we never forget about after 
sales service. Why not get in touch 
with us about your filtration 
problems. 





s/ongton 


CROWN WORKS 
PORTLAND ROAD 
LONGTON 


STOKE - ON - TRENT 
STAFFORDSHIRE 


Telepnone LONGTON 33021 (3 lines) 
COTBRO 


Telegrams Stoke-on-Trent 


we filter veal ‘idinaiuet 
Enter No. 691 on reply card 
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LOOSE NUTS LOSE MONEY 


‘PALNUT”’ 


(REGD. TRADE MARK) 


SAFETY LOCK WASHERS 


ECONOMICALLY AND EFFICIENTLY DEFY VIBRATION 


BY COURTESY OF BRITISH RAILWAYS, SOUTHERN REGION, WE SHOW BELOW A 
*‘PALNUT’ FITTED TO THE ROOF OF A MAIN LINE DIESEL LOCOMOTIVE 





We are sure that the ‘ PALNUT’ Safety Lock Washer can and will 


be of service to you—give us a chance to prove it. 


Available in all threads from 6 B.A. to 3” B.S.F. ‘ PALNUTS’ 

give a guaranteed and easily inspected lock. Function on 

short bolt lengths and dispense with all need for drilling 
or distortion of thread. 


NATIONAL PHYSICAL LABORATORY TESTED 


THE GREATER THE VIBRATION THE TIGHTER THE GRIP 
For further details apply 


THE PALNUT COMPANY LID. 


(Est. 1919) 
PALNUT WORKS, 3 ARTHUR STREET, HOVE, 3 


Telegrams : PALNUT HOVE. Tele : 70427. 
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PORTABLE HYDRAULIC 
TEST PUMPS ON 
WHEELS, FOR PRESSURES 
200 To 12°0 P.S.1. 
CODE: SALUTAVO. 


Write for 
List 


Bet Wouncs 


(LIFTING APPLIANCES LTD. 4 





RYLAND STREET WORKS, BIRMINGHAM, 16. Tel: EDGbaston 3508-9 Grams: OLDENS B’HAM 
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CLEAN O@b*PREE AMR mex nem 


machines with a capacity of 
180 c. f-h. at 5 lb pressure. 


Designed especially to meet the ever increasing demands of Industry for 

CLEAN OIL-FREE AIR “ALCOSA” type HSP and GSP Positive 

Pressure Blowers are available in a range of 6 sizes. (Type HSP up to 5 lb pressure. 
Type GSP up to 10 Ib pressure.) Lightweight, vibrationless, silent and easily 
installed, **ALCOSA” Oil-Free Blowers are subjected to exhaustive 

tests during manufacture to ensure long and efficient operation. 
Many special variations of standard models available. Let us know 






your requirements; we will gladly advise. 
The larger models can also be used as vacuum pumps. 


WILLIAM ALLDAY & CO.LTD. 


Head Office: “ALCOSA” WORKS, STOURPORT-ON-SEVERN, WORCS. 
Telephone: Stourport 2311-4 Telegrams: ‘YADALL’, Stourport. 
London Office: 158 Birchanger Road, South Norwood, $.E.25 Tel: Addiscombe 1162 & 1295 





“ALCOSA” products include: Blowers, brazing 
equipment, gas and oil burners, fans, furnaces, portable ne 
forges, soldering and tinsmith equipment, etc. FOR EFFICIENCY ALCOSA IS THE ANSWER 





Enter No. 701 on reply card 








WY titever the quantity, engineers have 
come to accept the unfailing accuracy of 


William Lee malleable castings. If your 





problem is accuracy with quantity then we 


can solve it for you. 





William Lee & Sons 


(A SUBSIDIARY OF WILLIAM PRESTWICH & SONS LTD.) 


DRONFIELD : DERBYSHIRE 


Telephone: 2204 





MALLEABLE IRON CASTINGS OF 
QUALITY IN QUANTITY 
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Dec. 25, 1959 THE ENGINEER 





HITACHI. 








The completion of yet another big Hitachi job was recently marked 
by the successful factory tests of a 137,500kW Francis Turbine. 
This is the first of a pair to be built, together with two 125,000 kVA 
generators for the Miboro Power Station in Central Japan. 


This vertical-shaft Francis turbine is specified for a speed of 225 rpm, 
a maximum effective head of 200m and 76.6m?/sec water flow, 
making it one of the largest units of its kind in the world. Its runner 
has a maximum diameter of 3.7m and the main shaft a diameter of 
95cm. The spiral casing, which was constructed in 13 sections to 
facilitate transportation to the site, has an inlet diameter of 3.35m 


and an outer diameter of 11.2 m. 


TORY J Japan 








Cable Address: “HITACHY' TOKYO 


Enter No. 711 on reply card 
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are in operation at Larne Harbour ; 

ir installations have been made at 
Ardrossan ‘for the Harbour Board and at 
Preston for the Port Authority, while 
Butters Derricks are also being used on 
ihe Epsspool/B Belfast service, 





DERRICK CRANES OF 45 TONS CAPACITY OR MORE 


are now being produced to meet a demand for essentially simple 
and completely reliable cranes for the heavy duties involved in 
nuclear power station construction and elsewhere. 
We will be pleased to quote against requirements 

MACLELLAN STREET, GLASGOW S.1 


BU i - RS BROS & CoO L ] D LONDON: THE CRANE WORKS, LONG LANE, HILLINGDON, M'sex. 
c . “9 AND AT BIRMINGHAM AND NEWCASTLE 
En 7 


ter No. 721 on reply card 
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PROCESS ENGRAVING - TYPESETTING - FOUNDRY (Electros, Stereos, Rubber Stereos) 
OFFSET-LITHO PLATEMAKING & PRINTING - LETTERPRESS PRINTING 








THE SERVICE 





JOHN SWAIN & SON LTD - 89-92 SHOE LANE - LONDON «© E.C.4 - Telephone: CITy 3871 


Works also at High Street + Barnet - Herts - Telephone: BARnet 2201 332 Argyle Street - Glasgow « Telephone: Glasgow 9061 
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PINTSEH 


pw erences 


20 Roll Reversing Mill 
for thin strip down 


to 005mm. 


 WBBHP 


CO 


HEMER-SUNDWIG i. WESTF. 


SUNDWIGER EISENHUTTE |... ccnowsc, we 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS 


PATENTS - 


4/6 per line of approximately 6 words. 


Lineage Rate. 


MISCELLANEOUS - 


Minimum 18/- 


AGENCIES - 


DIRECTORS - 
Inch Rate. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., j-page £29 10s 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES 
48 - per single column inch and pro rata. 


Lineage Rate. 


4 - per line of approximately 6 words. 
There are reduced rates (i.¢., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, e.g 


Minimum 16 - 


Inch Rate. 
}-page £25 10s. 


SITUATIONS VACANT - TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 
PARTNERSHIPS 


54 - per single column inch and pro rata. 
4-page £54. 


12 lines to 1 inch. 

Full page £100. 

FOR HIRE 
12 lines to 1 inch. 


4-page £48. Full page £90 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Ilustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an Illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. Tuesday for publication on Friday of the same week. 


If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 


Advertisements for publication should be addressed to :—Classified Advertisement Dept., “‘ THE ENGINEER,’’ 28 Essex Street, Strand, London, W.C.2 


Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


BRADFORD INSTITUTE OF 
TECHNOLOGY 


Principal : E.G. EDWARDS, Pb.D., B.Sc., F.R.1.¢ 


SENIOR LECTURER IN MECHANICAL 
ENGINEERING AND LECTURER IN 
MECHANICAL ENGINEERING 


Applications are invited for the posts of SENIOR 
LECTURER IN MECHANICAL ENGINEERING 
and LECTURER IN MECHANICAL ENGINEER- 
ING 


Candidates should be well-qualified and industrial 
and research experience would be a recommendation 
The successful candidates will be required to teach 
one or more subjects to Honours Degree standard 
They will be encouraged to undertake research and 
adequate facilities will be available 

Salary scales: Senior Lecturer, £1550-£1750 per 
annum ; Lecturer, £1370-£1550 per annum 

Previous industrial and research experience at a 
suitable level may be taken into account in fixing the 
commencing salary 

Further particulars and forms of application may 
be obtained from the Registrar, Bradtord Institute of 
Technology, Bradford, 7 

WwW. H. LEATHEM 


E8318 Clerk to the Governors 





BRADFORD INSTITUTE OF 
TECHNOLOGY 


Principal : E. G. EDWARDS, Ph.D., B.Sc., F.R.1.€ 
READER IN MECHANICAL ENGINEERING 


Applications are invited for the post of READER 
IN MECHANICAL ENGINEERING 
Candidates should possess the qualifications and 
experience to direct research and post-graduate 
work, and to take a leading part in advanced teaching. 
Importance will be attached to industrial and research 
experience. Adequate facilities will be given to 
undertake research and suitable technical assistance 
and equipment are available. Staff are encouraged 
to develop industrial contacts and to undertake 
consultant work in industry and may retain fees paid 
for such work. 

Salary scale : £1800 to £2100 per annum. 

ious industrial and research experience at a 
suitable level will be taken into account in fixing the 
commencing salary. : : 

Further particulars and forms of application may 
be obtai from the Registrar, Bradford Institute of 
Technology, Bradford, 7 

W. H. LEATHEM, 


E8317 Clerk to the Governors 





CARMARTHEN MENTAL 
HOSPITAL MANAGEMENT 
COMMITTEE 


ST. DAVID’S HOSPITAL AND 
PANTGLAS HALL 


SUPERINTENDENT ENGINEER 


Applications are invited for the post of SUPER- 
INTENDENT ENGINEER from candidates holding 
any of the following certificates: Ministry of 
Transport and Civil Aviation (ex Board of Trade) 
First Class Certificate of Competency in Marine 
Engineering: Ministry of Transport and Civil 
Aviation Certificate of Service as First Class Engineer 
City and Guilds full Technological Certificate in 
Piant ineering (First Class). A sound knowledge 
of the principles and practices of the efficient opera- 
tion and maintenance of modern institutional boiler 
plant and engineering services, including electrical, 
is essential. ; 

Salary : £890-£1045. 

An unfurnished house will be available on the 
estate for which a moderate rent will be charged. 

The appointment is subject to the National Health 
Service (Superannuation) Regulations, and the 
successful candidate, if not a transferable officer, 
will be required to pass a medical examination. 

Applications, stating age. qualifications, experi- 
ence and present position, together with the names 
of three referees who can testify to professional 
ability, to be sent to 4 meceeny, fay 

i ‘arm: , not later t sember 31st. 
Hospital, Carmarthen aor 38 


PUBLIC APPOINTMENTS 


BRADFORD INSTITUTE OF 
TECHNOLOGY 


Principal : E.G. EDWARDS, Ph.D., B.Sc., F.R.1.€ 


PRINCIPAL LECTURER IN 
MECHANICAL ENGINEERING 


Applications are invited for the position of : 

PRINCIPAL LECTURER IN MECHANICAL 
ENGINEERING. 

Candidates should be qualified to teach to final 
degree standard preferably in Thermodynamics and 
Mechanics of Fluids and should have had adequate 
industrial experience 

The successful candidate will be expected to assist 
the Head of the Department with the administrative 
work of the Department and will be encouraged to 
develop industrial contacts 

Salary scale : £1750 to £1900 per annum. 

Previous industrial and research experience, at a 
suitable level, will be taken into account in fixing 
the commencing salary 

Further particulars and forms of application may 
be obtained from the Registrar, Bradford Institute 


of Technology, Bradford, 7. 
W. H. LEATHEM, 


E8326 Clerk to the Governors 





GOVERNMENT OF CEYLON 
DEPARTMENT OF AGRICULTURE 
ENGINEERS 


Applications are invited from suitable qualified 
candidates to fill the following three vacancies in 
Ceylon 


(i) MECHANICAL ENGINEER, should be 
A.M.1.Mech.E. with 5 years’ practical mechanical 
engineering workshop experience. Should have 


experience of repair and maintenance of heavy 
tractors, motor vehicles and allied equipment. 

(ii) ELECTRICAL or MECHANICAL ENGIN- 
EER, should be A.M.I.Mech.E. and/or A.M.LE.E., 
with 5 years’ or more practical experience in a 
mechanical and/or electrical repair workshop. 
Should be able to undertake repair and maintenance 
of Diesel Electric generating plant, Refrigeration 
Plant, Audio-Visual Aids, &c. 

(iii) CIVIL ENGINEER, B.Sc. an advantage, 
A.M.LC.E, essential. Should have at least 5 years’ 
experience of design and construction of buildings 
in concrete and steel, road construction and main- 
tenance, earthworks 

Candidates for the above posts should be not less 
than 35 years of age on Ist October, 1959, be of 
excellent moral character and physically sound. 

Candidates should have first-class administrative 
experience and ability. 

Terms of Engagement : The appointments will be 
for 3 years in the first instance on a Provident Fuad 


basis 

Salary : For Europeans, £1200 by £50 to £1500 
per annum. For Indians and Pakistanis, Rs.15600 
by Rs. 600 to Rs. 18,000 

Further particulars concerning allowances, quarters, 
passages, &c., and forms of application may be 
obtained on application to the High Commissioner 
for Ceylon. 

Applications on the prescribed form should reach 
the High Commission for Ceylon, 13, Hyde Park 
Gardens, London, W.2, on or before 13th January, 
1960. E8322 





ROYAL BUCKINGHAMSHIRE 
AND ASSOCIATED HOSPITALS 
MANAGEMENT COMMITTEE 


SUPERINTENDENT ENGINEER 


SUPERINTENDENT ENGINEER required for 
five hospitals, totalling 56S beds, to be responsible 
for all engineering services and to co-operate with the 
Group Building Superviser, who is responsible for 
building maintenance. Applicants must have passed 
an examination in engineering technology and hold 
an approved qualification. 

Salary scale in 204-30 points group, i.e. £890 to 
£1045 per annum (increase pending). House available. 

Further details available from the Secretary, 9, 
Bicester Road, Aylesbury, to whom applications, 
Stating full details of qualifications, age and experi- 
ence, and naming three referees, should be sent by 
12th January, 1960. E8314 


PUBLIC APPOINTMENTS 


GUILDFORD, GODALMING AND 
DISTRICT WATER BOARD 


APPOINTMENT OF SENIOR 
ENGINEERING ASSISTANT 


Applications are invited for the appointment of 


ASSISTANT at a 


SENIOR ENGINEERING 
Il (£765 


salary in accordance with Grade A.P.T 
£880 per annum) 

Candidates should have had good experience in 
the general engineering work of a Water Under- 
taking, and have passed part of the Associate Mem- 
bership Examination of the Institution of Civil 
Engineers. 

The appointment will be subject to the National 
Scheme of Conditions of Service, the Local Govern- 
ment Superannuation Acts, and to the passing of a 
medical examination 

Applications, stating age, training, present and 
Previous appointments and experience, and names 
and addresses of two referees, must be received by 
the Chief Engineer, “ Branksome,” Filmer Grove, 
Nightingale Road, Godalming, not later than 
Monday, I !th January, 1960. 

Housing accommodation will be available for a 


married man. 
H. C. WELLER, 
Clerk to the Board 
Municipal Offices, 
High Street, 


Guildford. 
E8319 





CENTRAL ELECTRICITY 
GENERATING BOARD 


MIDLANDS PROJECT GROUP 
SENIOR DRAUGHTSMAN (MECHANICAL) 


Applications are invited for the appointment of 
SENIOR DRAUGHTSMAN (MECHANICAL) in 
the Midlands Project Group at Moseley, Birmingham, 
in the first instance, moving to Bournville by approxi- 
mately March, 1960. 

Applicants should have received a sound technical 
training and should preferably have served an 
apprenticeship in Mechanical Engineering followed 
by some experience in the preparation of drawings 
associated with power station plant. Possession of a 
Higher National Certificate will be an advantage. 

The salary will be in accordance with Schedule D, 
Grade 5 (£790-£890 per annum), or Grade 4 (£930- 
£1030 per annum) of the N.J.B. Agreement, according 
to the duties and responsibilities of the post 

Applications should be made on standard form 
AE6, available from the Administrative Officer, 
Midlands Project Group, 53, Wake Green Road, 
Moseley, Birmingham, 13, and should be returned to 
him not later than Ist January, 1960 

Envelopes should be marked ‘“ Confidential Staff 
Vacancy Notice No. MPG.142/59."’ E8315 


TENDERS 


N.A.T.O. COMMON 
INFRASTRUCTURE 


SLICES Vii AND Vill 


NAVAL BASE INSTALLATIONS 


Final Notice is hereby given that International 
Competitive BIDS will be invited on or about 17th 
February, 1960, for the SUPPLY and INSTALLA- 
TION of the BOILER PLANT and Associated 
Equipment for a P.O.L. Storage Depot to be con- 
structed in the Loch Striven area of Scotland 

(2) The approximate total value of the works is 
£60,000 and the contract will comprise of the 
Supply and Installation of :— 

3 (No.) 13,000 Ib. per hour each Economic type 
Oil-fired Boilers, complete with Superheaters and 
full ancillary equipment, including Fuel Oil 
System, Feeder Water System, Water Treatment, 
De-superheater, Induced Draft Fans, Station 
Pipe Work , &c. 

(3) The work will be carried out as one contract 
which will be undertaken as a sub-contract within the 
framework of the Main Contract for the construction 
of the depot. A Final Notice in respect of the main 
construction contract has already been published 

(4) It should be noted that the importation of 
labour from sources outside the United Kingdom 
may be subject to restriction and that permission 
could, in any case, only be given on an undertaking 
that the Contractor would pay rates of wages and 
absence hours and conditions of labour not less 
favourable than those established for U.K. labour 
for the trade or industry in the same area. 

(5) The closing date for the receipt of Bids will be 
13th April, 1960. 

(6) Firms wishing to be invited to Bid must 
formally notify their desire by application to the 
address below by 13th January, 1960. 

(7) Within one week of the closing date for the 
receipt of applications to Bid, firms wishing to 
invited must forward the following information :— 

(i) Statement of financial resources and evidence 

of financial stability 

(ii) Details of recent major contracts completed 

for work of a comparable nature, including an 
indication of the value of each. 

(8) Enquiries regarding bidding should be addressed 
to :— 

Civil Engineer-in-Chief, 
Admiralty, 
Chamberlain Way, 
Pinner, Middlesex, England, 
quoting reference C.E. in C./INFRA/9 (Sub-Con- 
tract Boilers). E 








EDUCATIONAL 











A.M.L.MECH.E., B.Sc., City and Guilds, etc. 
Guarantee Posta! Courses for all Exams. and Teche 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent successes. 148-page Prospectus free, 
on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8. Ell4e 





PERSONNEL : 


The Purpose of 
the Course 


Method of 
Instruction 
relevant to these situations. 


practical nature 


to 6th July, 1960, inclusive. 
soon as possible. Y 
Technology, St. John Street, London, E.C.1. 





NORTHAMPTON COLLEGE OF ADVANCED TECHNOLOGY 


ST. JOHN STREET, LONDON, E.C.1. 


DIRECTION AND SUPERVISION OF SCIENTIFIC AND ENGINEERING 
A PRACTICAL COURSE IN HUMAN RELATIONS FOR 


SENIOR MANAGERS. 


This course is meant for senior managers, especially those concerned with research or develop- 
ment, and it is based on a new approach to training. 

The purpose of the course is to increase effectiveness in the supervision of 
scientific and engineering personnel 
technical knowledge and abilities may be used to the full—by recognising the 
specific problems in this field and by appreciating the role of individual 
personality and outlook in allotting duties and defining areas of responsibility. 


This purpose will be achieved through discussion of real life case studies in 
human relations, and by extending theoretical knowledge of human behaviour 


The course consists of twelve full days’ meetings, held at fortnightly intervals, from 20th January 
In view of the limited membership, nominations should be sent in as 
Further particulars from the Secretary, Northampton College of Advanced 


and in organising their work so that their 


The characteristic feature of the course is its 


E8320 £ 



































1959 
TENDERS 


Dec. 25, 





N.A.T.O. COMMON 
INFRASTRUCTURE 





SLICES Vil AND Vili 


DEVELOPMENT OF AN 
EXISTING NAVAL AIR STATION 


FINAL NOTICE is hereby given that Inter- 
national Competitive BIDS will be invited on or 
about the 10th March, 1960, for the undermentioned 
ELECTRICAL INSTALLATION work in con- 
nection with the extension of the runway, &c., at the 
existing airfield at Machrihanish, Argyll, Scotland. 


(a) Airfield Lighting Installation including Run- 
way and Approach Systems. 
(b) Extensions to the High Voltage and Medium 
Voltage Cable Installations 
(c) Connecting up of Cables, Switchgear, Trans- 
formers, &c., in Substations, Electric Light 
and Power in substations and Control Building 
(2) The work is to be undertaken as one contract 
which will be carried out as a sub-contract within 
the framework of the main civil engineering contract 
for Stage One of the development of the airfield 


(3) The approximate total value of the sub- 
contract is £105,000 

(4) It should be noted that the importation of 
labour from sources outside the United Kiagdom 
may be subject to restriction and that permission 
could in any case be granted only on an undertaking 
that the Contractor would pay rates of wages and 
observe hours and conditions of labour not less 
favourable than those established for the United 
Kingdom labour for the trade or industry in the 
same area. 

(5) The closing date for the receipt of Bids will be 
20th May, 1960 

(6) Firms wishing to be invited to bid must formally 
notify their desire by application to the address 
below by 3rd February, 1960 

(7) Within one week of the closirig date for receipt 
of applications to bid. firms wishing to be invited 
must forward the following information : 

(i) Statement of financial resources and evidence 
of financial stability. 

(ii) Details of recent major contracts completed 
for work of a comparable nature including 
an indication of the value of each 

(8) Enquiries regarding bidding should be addressed 

Civil Engineer-in-Chief, 

Admiralty, 
Chamberlain Way, 
Pinner, 
Middlesex, England, 
and quoting reference C.E. in C./INFRA/7 (Elec- 
trical Sub-Contract) E8328 





MINISTRY OF TRANSPORT 


LONDON-FISHGUARD ROAD A.40 
WESTERN AVENUE A.40-JUNCTION 
WITH HANGER LANE 
WESTERN AVENUE UNDERPASS 


SUB-CONTRACT FOR INSTALLATION OF 
ELECTRIC LIGHTING 


TENDERS are invited from established electrical 
contractors, who can provide evidence to show that 
they have successfully carried out previous similar 
contracts, for the INSTALLATION of the ELEC- 
TRIC LIGHTING SYSTEM required for illumina- 
tion of the tunnels, approach ramps and pedestrian 
subways being constructed in connection with the 
above project. 

Copies of the Sub-Contract documents and 
drawings may be obtained from the main contractor 
for the works, A. E. Farr, Ltd., of Station Road, 
Westbury, Wilts., on receipt of a deposit of £15 
which will be refunded on submission of a bona 
tide Tender that is not subsequently withdrawn. 

Completed Tenders must be delivered to the 
Engineer for the Works, Rendel, Palmer and Tritton, 
Chartere? Civil Engineers, 125, Victoria Street, 
I »” ».W.1, in a plain, sealed envelope endorsed 

Underpass—Tender for Instal- 
ighting,” not later than 10 a.m. 

14 

“Jo guaranice can be given that the lowest or any 

ider will be accepted. E8313 





FRE 
SITUATIONS VACANT 


DESIGNER DRAUGHTSMAN required, prefer- 
ably with H.N.C. in Mechanical Engineering. Non- 
Contributory Pension Scheme available.—Applica- 
tions to Metalectric Furnaces, Ltd., Cornwall Road, 
Smethwick, 40, Staffs. E2662 a 


DRAUGHTSMEN required in Technica! Depart- 
ment of first-class engineering company of repute 
in Newark, pension scheme, &c. State age, experi- 
ence, qualifications and salary required —BOX No 
E8311, “* The Engineer.” A 


MECHANICAL ENGINEER with senior status 
required for research and development work in 
Manchester. Honours Degree. good knowledge of 
thermodynan.ics metallurgy and experience with 
design calculations of various kinds of thermal 
plant essential.—Apply, Kennedy and Donkin, 12 
Caxton Street, London, S.W.1, or 64, Royal Exchange 
Manchester E8309 a 


PROJECT ENGINEERS.—The Stanton Iron- 
works Company, Limited, near Nottingham, has 
vacancies for two Project Engineers for work at its 
Spun Iron Pipe plants Applicants should be 
graduate engineers or hold equivalent qualifications 
and preferably be aged between 25 and 30. The 
posts are permanent and pensionable. The engineers 
selected will be engaged initially on work at Stanton 
but may ultimately be required to work overseas 
Preference will be given to those prepared to travel 
abroad.—-Write, in confidence, to the Staffing 
Officer. E8327 a 


SENIOR DESIGN DRAUGHTSMEN, familiar 
with small mechanisms, etc., required by progressive 
and expanding Company situated approximately 
20 minutes from Waterloo. The positions offered 
are permanent and provide excellent prospects for 
versatile men who seek interesting work in a new 
field.—BOX No. E169, “* The Engineer.” A 


SENIOR PROJECT DRAUGHTSMAN required 
for Mechanical Handling Plants. Applicants must 
be able to lay out schemes. Experience in Estimating 
an advantage but not essential. Good prospects.— 

W. W. Brown & Partners, Ltd., 72, Newman Street, 
London, W.1. E2660 a 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, 
“* The Engineer."’ A 


WORK STUDY 


A major industrial organisation requires a 
trained WORK STUDY ENGINEER with 3 to 
S years’ experience in medium industry. The 
successful candidate must be able to work with- 
out detailed supervision and sl ou'd also have 
some knowledge of mechanical handling. This 
iS an interesting position and prospects are quite 
bright.—-Please write, stating full details of age, 
experience and qualifications to BOX No 
E8321, *‘ The Engineer.” 





HYDRAULIC DEVELOPMENT 
ENGINEER 


required to take control of a 
Development Section specialising 
in Industrial Hydraulic Applica- 
tions. 

The post is a senior one which 
has been created within a Division 
of a Group of Companies of 
National Repute and it offers con- 
siderable scope to a man with 
ability, drive and imagination. 

The commencing salary scale is 
£1200 to £1600 p.a., depending upon 
experience and qualifications. A 
Pension Scheme is in operation. 
Assistance will be given in housing 
and removal expenses to the North 
of England.—Apply BOX No. 
E8325, ‘* The Engineer.” 


ENGINEER 


SITUATIONS VACANT 





SITUATIONS VACANT 








PROJECT 
ENGINEER 


Applications are invited 


from suitably 


qualified persons for appointment as Project 
Engineer in an expanding Division of an old- 
established Company in Yorkshire 


The work is concerned with controlled 
atmosphere generators and gas drying equip- 


ment, 
responsible for the design, 


subsequent testing of new plant, 


and the project engineer would be 
installation and 


and the 


work would involve some time spent on site 


Candidates should have a technical quali- 
fication in chemical engineering or fuel 
technology, preferably to degree standard. 


Superannuation scheme and other benefits 


Salary by arrangement 


Please send brief details in confidence, 


quoting Ref. 
“ The Engineer.’ 


GHD, to BOX No 


E8310 





PRESSED STEEL COMPANY LIMITED 


The Company is engaged in large-scale 
manufacture of Motor Car Bodies, Com- 
mercial, Domestic and Industria! Piant and 
Railway Rolling Stock, and employs some 
20,000 in plants at Oxford, Reading, 
Swindon and Paisley. It invites applications 
for the following appointment :— 


PLASTICS TECHNOLOGIST 


Qualified Plastics Chemist to strengther 

a research and development team working 

on the application of plastics to the i 

Company's products. Degree in Chemis 

try and experience in the research and 

development department of a large indus- 
trial chemical company essential ; special 
knowledge of reinforced plastics, thermo 
plastics, polyesters, polystyrenes, epoxy 
resins and their applications Gesirable 

Associate Membership of Institute of 

Plastics an advantage. Age range up to 

35 years. Location Oxford. 

This opening offers the opportunity to join 
an expanding organisation in research and 
development of new techniques of manufac 
ture. Conditions of employment accord 
with best industrial practice. Applications, 
with full details of education, training 
experience, and salaries earned, may be made 
to the Staff Officer at Cowley, Oxford 

E8312 a 











IK §LLOGG 


INTERNATIONAL 
CORPORATION 


the leading contractors in petroleum refinery and chemical 








plant construction, invite applications for the following positions 


HEAT TRANSFER 
ENGINEER 


Applicants should have University Degree in Chemical or Mechanical Eng)- 


neering, plus 3 years’ service in industry 
should oe experienced in process or power plant design and must be 


industry- 


or H.N.C. plus 5 years’ experience in 


capable of carrying out all thermodynamic calculations necessary for the design 


of Heat Exchangers. 
thermal and mechanical design of Heat Exchangers and Furnaces ; 
of data sheets and specifications for Exchangers ; 
preparation of Exchanger setting plans and drawings ; 
review of quotations and vendors’ drawings for 


Exchangers ; 


of these diagrams and drawings ; 
Heat Exchangers and Furnaces. 


INSTRUMENT 


Candidates must have University Degree with 4 years’ experience in Instrument 


Engineering or H.N.C. with 6 years’ experience. 
be in refinery process instrumentations. : 
Duties of the successful applicants will cover the selection of 


advantage. 


The selected applicant will be responsible for analytical, 


preparation 
Thermal calculations for Heat 
checking 


Experience should preferably 
Operating experience would be an 


instruments, the determination of their location, and applications in the process ; 


preparation of process control diagrams, 
writing of requisitions and review of vendors’ quotations ; 


sheets ; 


instrument specifications and data 
instrument 


calculations, locating the physical position of instruments and the preparation 
of instrument board layouts. 

Above average salaries, comprehensive personnel benefits include contributory 
pension scheme, excellent working conditions, luncheon vouchers, Social Club, 


etc. 


QUOTING 


Telephone : 


Please write to the Personnel Manager, 


KELLOGG INTERNATIONAL CORPORATION 
KELLOGG HOUSE - 7-10, CHANDOS STREET - LONDON - W.!. 


REFERENCE 148/G 


MUSeum 4010 


E8304 a 








SITUATIONS VACANT 


PLICANTS ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 
AN EXPERIENCED SENIOR ESTIMATOR 
required, accustomed to preparing works costs and 
selling prices of machine tool type products (medium 
to heavy) from design information.—Apply BOX 


No. E8323, “ The Engineer.” A 


APPLICATIONS ARE INVITED from ambitious 
and reso ul men to fill the position of TECH- 
NICAL ASSISTANT | to hag ales ge of 
Electric Lamp M fi near 
London. A permanent, Ro and interesting 
job is offered to the right person, who must Possess 
a sound engineering and commercial background in 
the trade.—Applications, with full particulars of 
education, experience and Salary required to BOX 
No. E171, “ The Engineer.” A 
CHIEF ENGINEER required for progressive 
medium-sized Company specialising in aircraft and 
other light engineering equipment. Excellent pros- 
pects for fully qualified man with the right a iecommar 
BOX No. E2659, “* The Engineer.” 


DESIGN ENGINEERS with from one to seven 
years’ experience in design of heavy reinforced 
concrete work, steel and concrete structures, bridges, 
hydro-electric work, S. Also DESIGN- 
DRAUGHTSMEN and DRAUGHTSMEN. —Apply 
in writing to Sir William Halcrow and Partners, 
Alliance House, Caxton Street, London, S.W.1. 
E8316 a 




















MATERIALS HANDLING 
ENGINEER 


Required for a medium-sized company 
manufacturing specialised equipment for the 
vehicle and motor-car industries. The 
Materials Handling Engineer wil! be respons- 
ible to the Production Engineer for materials 
handling and factory layout. 

Essential qualifications :— 

(a) Experience in the preparation of 
materials handling schemes, including 
palletisation and conveyorisation in 
current use in the light mass-production 
engineering industry. 

(b) Sound knowledge of modern factory 
layout for batch and flew production in 
machine, assembly and plating shops. 

(c) Knowledge of machine design, planning, 
work study and foundry practice would 
be an advantage. 

Candidates should have professional 
qualifications in production or mechanical 
engineering. 

Age group : 30 to 45. Four-figure salary 
and non-contributory pension scheme. 
Please send ful! details of career in confidence 
quoting reference LRM/PE.2, to CLAYTON 

WANDRE COMPANY LIMITED, 


Titanic Works, Lincoln. P8212 a 

















Tirasium 
PIGMENTS 


The Company is primarily concerned with the manufacture of Titanium Dioxide and is charac 
terised by a tenfold expansion in post-war years 
for Engineers in the fields of Plant, Maintenance, Construction and Design. The current vacancies 
are for Maintenance and Construction work with opportunities later in the Design field 

Preference will be given to candidates with a University Degree in Mechanical Engineering, but 
those with an equivalent professional qualification will also be considered. 
apprenticeship is essential and the upper age limit for the appointments is 30. 

Salaries and prospects are very attractive for men with the right qualifications. 
scheme and non-contributory endowment assurance and assistance for married men with house 


British Titan Products Co Ltd 






have vacancies for 


MECHANICAL ENGINEERS 


at their Grimsby and Billingham Factories. 


purchase and removal expenses. 


Applications, in strictest confidence, to be addressed to the 


Personnel Manager, 
British Titan Products Company, Limited, 
Billingham, Co. Durham, quoting reference S.4 


This continuing expansion offers plenty of scope 


Post-graduate 


Annual bonus 


E160 A 








Classified Advts. continued on page 76 
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SITUATIONS VACANT 





DEPUTY 
PRODUCTION ENGINEER 


wired for a medium-sized company 
manufacturing specialised equipment for the 
vehicle and motor-car industries. 


The Deputy Production Engineer wil! be 
responsible to the Production Engineer for 
the supervision of engineering staff covering 
Process planning, work measurement, tool 
design and manufacture. 


Candidates, who should have professional 
qualifications in production and mechanical 
engineering, must have extensive experience 
of modern machine tools, process planning, 
ig and too! design and work study in the light 
mass-production engineering field. 

Experience in the design of special purpose 
transfer machines would be an advantage. 

Age group: 30-45. Four-figure salary 
and non-contributory pension scheme. Please 
send full details of career in confidence, 
quoting reference LR M/PE.1, to CLAYTON 
DEWANDRE COMPANY, LIMITED, 
Titanic Works, Lincoln. 

ES82il a 














SUB-CONTRACTING 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 

—Recupero, Lid., 66, South "Harrow Viaduct, 
Harrow, Middlesex ( Phone, Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacity 


up to 8ft. by 6ft. or 6ft. diameter—ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone : Knottingley 
2743/4). E116 mw 


MOBILE LIFTING SERVICES...Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area 

TARSLAG, LTD., Rotherham 3235 F167 Mw 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.-Write to the Managing Director, 
Remploy, Ltd., 25-28, Buckingham Gate, S.W.1, 
or telephone ViCtoria 6621 (12 lines). E155 o 





PATENTS 








THE PROPRIETOR of British Patent No. 755082, 
entitled “ SUBSURFACE WELL TOOLS,” offers 
same for hcense or otherwise to ensure practical 


working in Great Britain.—Inquiries to Singer, 
Stern & Carlberg, 14, BE. Jackson Boulevard, Chicago 
4, Illinois, U.S.A E8264 





FOR HIRE 


LATTICE STEEL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 2!, Hobart House, Grosvenor Place, 
S.W.1 E103 xk 














| MISCELLANEOUS 








REQUIRED back numbers of “ The Engineer” 


for July Sth, July 12th and November Ist, 1957 
Reasonable prices and expenses paid. —Write in 
first instance to The Hunslet Engine Co., Ltd., 
125, Jack Lane, Leeds. 10. E731 





| BUSINESSES and PREMISES | 


PRECISION ENGINEERING BUSINESS for 
Sale. Turnover £75,000 per annum. Directors 
retiring —BOX No. E172, “ The Engineer.” L 











MACHINERY Etc. WANTED 





WANTED.—Crane on own chassis or lorry- 
mounted. All types up to 8 ton considered. — —_ 
No. E8156, The Engineer.’ 





FOR SALE | 








HORIZONTAL BORING AND FACING 
MACHINE 

hards No. 2 HORIZONTAL BORING 
AND FAC ING MACHINE. Model PRT 2N. 
3in. traversing spindle. Facing head to face up 
fo 30in. dia. Screwcutting by change gears. 
Facing head to end stay 6ft. Gin M.D. 400/3/50. 
H. BELL(MACHINE TOOLS) LTD., WALTER 
STREET, LEEDS, 4. Tel. 63-7398. E105 G 





SEN TYPE HUTS for sale. Prompt despatch 
ar 24ft., and 30ft. wide huts ; also “* Romney * 
Huts, 35. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 


(Tel.: Bexleyheath 305). 
Road, Bexleyheath, Kent. E113 o 


THE 
FOR SALE 


RAILS FOR SALE 

100 TONS NEW SLIGHTLY DEFECTIVE B.H 
RAILS, 95 ib. yard, chiefly 60ft 

100 TONS SLIGHTLY DEFECTIVE F.B. RAILS, 

109 Ib. yard, chiefly 60ft. lengths. 

100 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 91 Ib. yard, chiefly 42ft. 

100 TONS GOOD SECOND-HAND B. _ RAILS, 
80/85 Ib. yard, B.S. Section, chiefly 

100 TONS SECOND-HAND BULL HEAD RAILS, 
90/95 ib. yard, chiefly 44ft. 6in. lengths. 

50 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 93-34 ib. yard, chiefly 41ft. 

100 TONS NEW PERFECT F.B. RAILS, 75 Ib. 
yard, R.B.S., chiefly 40ft. lengths 

1500 TONS UNUSED BUT STOCK RUSTY F.B. 
RAILS, 75 ib. yard R.B.S., chiefly 36ft. 

S0 TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 80 Ib. yard, Revised B.S. Section, lengths 
chiefly 40ft 

250 TONS SECOND-HAND F.B. RAILS, about 
6@ ib. yard, 24ft., 27ft., 30ft. and 45ft. 

10 TONS SECOND-HAND COACH SCRE WS, 
6gin. by Igin., Standard Railway Pattern. 

50 TONS MILD STEEL FLAT, Sin. by 4in., 
but Stock Rusty, 15ft. to 26ft. chiefly. 

WARD'S ALSO HAVE LARGE STOCKS OF ALL 
CLASSES OF OTHER RAILWAY MATERIALS 


THO* W. WARD LTD. 


New 


ALBION WORKS - SHEFFIELD 
*Phone : 26311 ‘Grams : “* Forward.” 
E21SG 





RUSHWORTH Power Operated, Double Geared, 
Open Ended Guillotine Shearing Machine, Over- 
crank type, arranged motor drive for 380/440/3/50, 
capacity mild steel 4ft. by 4in., gap in open ends 
6iin., weight approximately $0 cwt. 

NEW MUBEA Ali Steel Construction Bar and Angle 
Shear, arranged motor drive for 400/3/50, capacity 
round bars 2in., square bars 2in., flat iron 10in. 
by djin., S4in. by lin., angles up to 4in. by 4in., 
Sin. by 0-42Sin., tee iron Sin., beams 6in., channels 
6in., length of blades 12jin 

TWO NEW BESCO Type F., 804in. by 14 Gauge 
Hand Operated Universal Swing Beam Folding 
Machines, with high lift clamping beam and 
adjustable bed, smaliest trunk section formed 
llin. by 9}in., maximum working length 80jin., 
capacity mild steel 18 S.W.G., height of lift of 
clamping beam 6in. 

BRADLEY & CRAVEN Size No. 6 Open Fronted 
Geared Inclinable Power Press, motorised for 
400/3/50 cycles supply, pressure exerted 60 tons, 


stroke 4in., bed 29jin. by 19in., weight approxi- 
mately 75 cwt. 

CRAIG & DONALD Model 400/10 All-Steel 
Double Geared Press Brake, motorised for 


440/3/50 cycles supply, pressure exerted 400 tons, 
forming capacity 10ft. by jin., weight approxi- 
mately 29 tons. 

WESTON Model 400/100 Double Sided Friction 
Screw Press, of welded stee! plate construction, 
arranged motor drive for 400/3/S0, pressure 
exerted approximately 120 tons, maximum stroke 
Ilin., diameter of screw with four starts 64in., 
size of bed 21jin. by 18in., weight approximately 
5 tons 8 cwt 


TAYLOR & CHALLEN Power Operated Circle 


Cutting Machine, motorised for 400/440/3/S0, 
capacity 16 S.W.G. mild steel, cuts circles from 
7in. to S2in. diameter, weight approximately 
8 cowl. 


Photographs of the above are available. 

Very favourable Hire Purchase terms can be obtained 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359.361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone EUSton 4681-3771. 
And at 
HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone Central 7606-8. 


600 


HEAT CONDENSERS AND 
EXCHANGERS 


BELLISS & MORCOM surface condenser 8ft. 6in 
long by 3ft. 6in. dia., designed for 8400 Ib. exhaust 
Steam per hour, maintaining 26in. vacuum when 
supplied with 29,000 gallons of cooling water per 
hour at 75 deg. Fah., mn with water circulat- 
ing and condensate pum 

WORTHINGTON SIMPSON, 7500 Ib. steam per 
hour at a vacuum of 26in., when supplied with 
30 g.p.m. of circulating water at 80 deg. Fah., 
complete with combined A.C. motor driven 
water circulating and condensate extraction 


LANSDOWNE 


E207 G 





pump. 

DAVEY PAXMAN surface condenser 10,000 Ib. 
steam per hour at 26in. vacuum when supplied 
with 500 gallons of cooling water per minute at a 
temperature of 70 deg. Fah., complete with water 
circulating and extraction pump. 

BELLISS & MORCOM condenser, 17,000 Ib. 
steam per hour at 2Sin. vacuum when supplied 
with 43,000 gallons of cooling water per hour at a 
temperature of 80 deg. Fah., complete with 
extraction pump and air ejector. 


GEORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE, LONDON, W.12, 
Tel. Shepherds Bush 2070: and 
STANNINGLEY, Nr. LEEDS 
Tel. : Pudsey 2241 £206 G 


ENGINEER 


FOR SALE 


600 


ECONOMIC BOILERS 


TWO COCHRAN “SINUFLO” double-pass 
10ft. 9in. dia., 15ft. 8in. over tubeplates ; evap 
16,800/18,000 ib. /hr.; 120 p.s.i. with chimney, 
induced draught fans, Thermofeed controls. 

ONE JOHN THOMPSON self-contained 11 ft. dia. 
by 16ft. over tubeplates ; 120 'P.s.i., evap. 14,500. 
15,150 lb./hr. with fittings and i.d. fan. 

ONE DANIEL ADAMSON double pass 10ft. 6in. 
dia. by 16ft. over tubeplates ; evap 14,400 Ib./hr. ; 
160 p.s.i. with feed pump, chimney, grit arrester, 
induced draught fan. 


TWO JOHN THOMPSON self-contained treble 
Pass super economic 9ft. 6in. dia. by 14ft. over 
es 120 p.s.i.; 9500 Ib./hr., with fittings 
i 


fan 
All suitable for Coal or Oil firing. 


GEORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE, LONDON, W.1!2. 
Tel. : Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS 
Tel. : Pudsey 2241, E205 G 





HYDRAULIC PRESSES 


NEW 1000-TON HUGH SMITH (POSSIL), LTD., 
4-COLUMN UPSTROKE, ram 25iin. dia, 
stroke Sft., daylight 10ft., table area 10ft. by 10ft. 


Motor- driven Towler Electraulic Pumps operating 
at 4500 p.s.i. w.p. 
500-TON FIELDING & PLATT 4COLUMN 


DOWNSTROKE, stroke 24in., daylight 65in., 
between columns 34in. by — Fraser OLS30 
Hyd. Pumps, 3200 Ib. p.s.i. w. 

200-TON FAWCETT PRESTON 4-COLUMN 
DOWNSTROKE, stroke 24in., 26j}in. between 
columns. 

190-TON SHAW 4-COLUMN  UPSTROKE 
PLUNGER PRESS, main ram 19in. dia. by 
I7in. stroke, downstroke plunger ram 8in. dia., 
36in. between columns. 

100-TON FIELDING & PLATT 4-COLUMN 
DOWNSTROKE, stroke approx, 6ft., daylight 
8ft. 3in., working area 2Sin. by 27in., Fraser 


OLS30 Hyd. Pump, 3200 Ib, p.s.i. w.p. 


THO* W. WARD LTD. 


ALBION WORKS - - SHE FFIELD 
‘Phone: 26311. “Grams : “ Forward.’ 
E216 G 





FOR QUICK SALE 
Two 1200kW Rectifiers 
460 volts D.C. output 
with Transformers and Rectifiers and 
Two Balancer Sets 250kW, 230/0/230 volts D.C. 
THOMAS MITCHELL & SONS LTD 
BOLTON 
*Phone : 301 (3 lines) 


600 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 
400/440 volts, 3-phase, 50 cycles supply 
1,000 c.f.m. ALLEY & MACLELLAN, 100 p.s.i 
TWO 750 c.f.m. ALLEY & MACLELLAN 100 p.s.i. 
TWO 688/674 c.f.m. C.P.T. 100/125 p.s.i 
625 c.f.m. ALLEY & MACLELLAN, 100 p.s.i. 
TWO 600 c.f.m. BROOM & WADE, 100 p.s.i. 
320 c.f.m. CLIMAX “7 " ee 100 p.s.i. 
305 c.f.m. HOLMAN, 100 p.s 
246 c.f.m. INGERSOLL RAND, 100 p.s.i 
150 c.f.m. REAVELL, 100 p.s.i. 
TWO 100 c.f.m. REAVELL, 120 p.s.i 
FIVE 1925 c.f.m. BELLISS & MORCOM, 100 p.s.i., 
with 400 h.p. slipring motors, 3000/3/50 cycles 
supply, complete with control gear. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 


E8280 G 








Tel. : Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS 
Tel. : Pudsey 2241 E202 G 
FOR SALE 
SYKES MODEL V.10 GEAR GENERATING 
MACHINES 
Capacity Oin. to 14in. for external work ; 
capacity 20in. for internal work. Max. pitch 
6 D.P. Late type machines. 

F, J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

EUSton 4681 and 3771 

E8306 G 





FRED WATKINS 
(ENGINEERING) LTD. 


$00-ton Vertical Downstroke Hydraulic 


Fieiding 
platens, with pumps and 


Press, 42in. by 36in. 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by 4ft. Brick Lined Kilns or Dryers, 
with Crofts reduction gears and motors. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 


FRED WATKINS (ENGINEERING), LTD., 
COLEFORD, GLOS. Elsi c 





Dec. 25, 1959 


FOR SALE 


VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 
CRANES 


MOBILES, 
1951/2. 


35ft. lattice, 


NEALS “NM” 2-ton 
£1200/£1250 


Ruston engine, pneumatics. 
Ruston 


jib. 


each 
JONES KL44 MOBILES, 24/30ft. jibs, 
engines, 1953/5. £1650/£1950 each 
NEALS “QM” 4/6-ton MOBILE, 30/S0ft. 
Pneumatics £2875. 

*QMC” 4/6-ton CRAWLER, 50ft. jib. 
Thoroughly overhauled 6 months ago. 


STEAM SHUNTING LOCO., 
jib. 1951. Completely 


£1350. 

BOOTH 5-ton 
4ft. 84in. gauge, 35ft. 
overhauled. £1150. 

BUTTERS 5-ton, 2-motor — DERRICK, 
120ft. jib. No. 5555. £225 

ANDERSON §-ton STEAM. DERRICK, 90ft. jib. 
New 1947. In good condition. £1100. 

JULES WEITZ G.A.C.L., Type G25, 3-ton Rail- 
mounted TOWER CRANE, saddle jib.  Self- 
erection, 'oads from 3 tons at 27ft. 10in. radius 
to | ton at 85ft. 4in., 400/440/3/50 supply motors 
with ballast, &c. New 1956. £3850. 

ANDERSON 7-ton ELECTRIC DERRICK, 100ft 
jib. Approx. 1953. £1850. 

ANDERSON 10-ton ELECTRIC DERRICK, 
120ft. jib. 1945. Good condition. £3450. 

LORAIN MC3 10-ton LORRY MOUNTED, 
30/65ft. jibs, plus 15ft. Fly jib, Cummins engines. 
First-class condition. £5950. 

COLES 124-ton DIESEL ELECTRIC MOBILE, 
up to 80ft. jib, Perkins engine, on pneumatics. 
First-class condition. £4000 

BUTTERS 15-ton, 2-motor ELECTRIC DERRICK, 
120ft. jib. 1955. Price on application. 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE—SEND FOR VALES 
FREE PLANT REGISTER. 

Further details : 14, Lower 
London, S.W.1 

Telephone : ViCtoria 
(15 lines) 


Grosvenor Place, 


7531, 3501, 8080, 9886 


E107 G 








BUNKER CLAMSHELL GATES 
LEVER OR AIR OPERATED 
ALL STEEL CONSTRUCTION 
MAXIM CONVEYORS 
(ENGLAND) LTD. 
BELVEDERE, KENT 
Ring ERITH 4223 
E170 G 

















IN THE SWIM? 
You will be if you 


remember WAROS 
might have 1t/ 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 














Wheatley G Whiteley 


BEARING RECONDITIONING 





ANY SIZE UP TO 12” SHAFT 
DIAMETER 


99, Kirkstall Rd., Leeds, 3 Tel. 31122 








Enter No. 761 on reply card 

















Dec. 25, 1959 
AUCTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT AND MACHINERY 








20, Hanover Square, W.1. 
Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 








FOR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 hp. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib. 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4ton Coles Diesel 
Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—20/6-ton Vaughan 42ft. 
3in. span, cab type (6); 20-ton King, 42ft. 3in. 
span, 400/3/50 ; 15-ton Booth, 37ft. span, 400/3/50; 





1S-ton Morris, 35ft. span, hand-operated ; 
{0-ton Morris, 48ft. span, 36ft. lift; 10-ton 
Vaughan, 23ft. 6in. span, 400/3/50; 10-ton 


Vaughan, 21ft. span, 44ft. lift; Wharton 74-ton, 
25ft. span, 400/3/50 ; 5-ton Henderson, 24ft. 7in. 
span, 1946; 5-ton Morris, S58ft. span, hand- 
operated ; 5-ton Royce, 2-motor crab, 440/3/50 ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris. 28ft. 6in. span, power 
hoist, hand travel; 4-ton Morris, 19ft. span, 
220V, dc. (3); 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 
27ft. 6in. span, 2-motor : majority of the above 
are unused 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric; 7-ton Rushworth, hand, 
30ft. jib ; 5-ton Wilson, electric, 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, 5SOft. 
jib ; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton 
34ft. jib, diesel conversion ; 8-ton Wilson, steam, 
35ft. jib ; S-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, SOft. jib (2); 5-ton Cowans 
Sheldon, 5Oft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston 80/88 h.p. diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. 

STEEL PIPING.—S50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., I4in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft. 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by in.; Ro n Straightening Rolls, 
8ft. 6in. by din.; Berry Bending Rolls, 7ft. by din. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore; two 40 kVA Spot Welding 
Machines ; Wire Drawing Machine, 3 die up to 
din. copper ; Berry Guillotine, capacity 4ft. by 
lin.; Fielding Hydraulic Tube Bending Machine, 
24in. stroke, up to 8in. capacity. 

SLING ENGINEERING WORKS 


COLEFORD, GLOS 


’Phone : Coleford 2271/2. E106 o 





WEBSTER AND BENNETT 36I1N. VERTICAL 
BORER. Swings 384in. 12 speeds, 10°4-199°4 
rpm. M.D. 400/3/50.—H. BELL (MACHINE 
TOOLS) LTD., WALTER STREET, LEEDS, 4. 
Tel. 63-7398. E8305 G 


THE 
AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
| and Valuers 
| Specialists 


in the 


| VALUATION & SALE 
of 

INDUSTRIAL PROPERTY 

PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


JOHN FOORD 
& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 








VICTORIA 2002/3/4 
Established Over a Century 


Thirty-Ninth Sale 


E R 
By Order of the Secretary of State for Air 
No. 25 MAINTENANCE UNIT, ROYAL AIR 
FORCE, 
HARTLEBURY, Worcestershire. 
(4 miles from Kidderminster, !1 miles from 
Worcester.) 
Nock & Joseland 
are instructed to SELL by AUCTION at the 


above UNIT, on 
THURSDAY, 14TH JANUARY, 1960, 
at 11 a.m. prompt 


A Large Quantity of Valuable 


MISCELLANEOUS STORES 


including 
CLOTHING AND EQUIPMENT, 
FOOTWEAR, 
PARACHUTES AND 
I 


DINGHY EQUIP- 


MEN 

REFECTORY TABLES AND FURNI- 
TL . 
RADIO AND 


ELECTRICAL EQUIP- 
MENT, 
CAMERAS, PROJECTORS AND 
SPARES 


GENERAL STORES. 

VIEWING With the exception of the Refectory 
Tables which can be viewed at R.A.F. Bridgnorth. 
the Lots are on view at Hartlebury on Monday, 
Tuesday and Wednesday, 11th, 12th and 13th 
January, 1960, between the hours of 9 a.m. and 
4 p.m., and on the morning of the Sale Day 
between the hours of 8 a.m. and 11 a.m. 
Admission only on production of Catalogue, 

which will admit two persons on the View Day and 

one person on the Sale Day. The Secretary of State 
for Air reserves the right to refuse admission. 

Catalogues price ONE SHILLING EACH (Postal 

Orders NOT Stamps) can be obtained from the 

Auctioneers : 

NOCK & JOSELAND, BANK BUILDINGS, 
KIDDERMINSTER (Tel. 2053 and 4211). 

E8307 3 











| FOR SALE 


Clean Producer Gas Plant in working order, 
comprising: Two 10ft. diameter I.F.E. brick- 
lined producers with automatic rotating ash pans ; 
automatic fuel distributors and fuel feeders ; one 
fitted with Carling blower and one with multi-jet 
blower for undergrate blast. Complete with control- 








ling instruments.—Apply Mr. G. Harris, Chance 
Brothers, Limited, Glass Works, Smethwick | 40, 
Birmingham. E8324 G 





ENGINEER 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 


Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


&. L. JUDSON, F.R.1.C.S., F.A.1. 

€. BEDDARD, A.1.MECH.E., F.AL PA 
M. $. CHEAVIN, F.A.I. 

G. &. GIBBS, F.A.L.P.A 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 
Telephone : HYDE PARK 8844/5/6 (3 lines) 
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AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 


Telephone : 
Monarch 3422 (5 lines) Sites, London 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 


LONDON, E.C.3. 


Telephone : ROYAL 4861 











By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


January 4-8 Machine tools and ™M.O.A. Storage Depot, FULLER, HORSEY, 
miscellaneous stores, Royal Arsenal, Woolwich, SONS & CASSELL 
including :— London, S.E.18. (Dept. L), 10, Lioyd’s 

Avenue, London, E.C.3 
(Tel.: Roya! 4861.) 
S.S. and S.C. Lathes : capstans and turret jathes ; hiloplane horizontal and 
openside planing machines; horizontal, drilling and boring machines ; 
surface, camshaft and internal grinders gear hobbing, milling, slotting 
shaping, engraving, radial and tapping machines ; automatic bevel gear 
generator ; punching, shearing and angie cropping machines ; plate bending 
rolls; plate straightening, plate folding and bending machines; 75-ton 
chain testing machine; hacksawing machines;  guillotines welders ; 
hydraulic presses ; woodworking machinery ; laundry plant; fork lift trucks ; 
diese! and petrol electric generating and charging sets; air compressors ; 
pumps ; tubular steel scaffolding ; gravity roller conveyor ; radio and radar 
stores and equipment; binoculars; prismatic compasses; waterproof 
covers ; ground sheets ; blankets; boots kitbags; old webbing; hand 
tools, etc. 
The above includes the clearance of stores from H.M. Dockyard, Sheerness 

January 15 Miscellaneous stores, Returned Stores Group, FENN, WRIGHT & CO. 

including Reed Hall, Colchester, (Dept. L), 146, High 
Essex. Street, Colchester, Essex 
(Tel.: 3171.) 
Tools, Reyrolle welding plants, 600-gallon fuel tanks, platform weighing 
machines, electric cable, fire fighting equipment, cooking equipment, furniture, 
carpets, blankets, khaki drill and other clothing, canvas tents and covers, 
scrap metal ; etc. 
February 2 Miscellaneous stores. M.O.A. Storage Depot, WALKER, WALTON & 
Ruddington, Notts. HANSON (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel. : 54272.) 
February 10 Miscellaneous stores. Technical Stores Depot, SHOULER & SON 
Old Dalby, Leics. (Dept. L), 1, Norman 


Application for catalogues, available 14 days prior to date of sale, should be made only to the 
auctioneers shown above (price of catalogue Is. Od. P.O. only). 


Main Location 


Auctioneers 


Street, Melton Mowbray, 
Lics 
(Tel.: 3081.) 


Bliss 
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GREAT 


@ 
& 
, 


MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE 
Schieldrop S.P.0. Burners have 


been sold 
iN GREAT BRITAIN than any other make 
LONDON 
Tel : Belgravia 3785 & 
MANCHESTER ¥ & a) 
Tel : Blackfriars 385) 
SCOTLAND ¢ 1 


Tel : Kilmecolm 279 


ue [Industrial Burners 


BIRMINGHAM 
Tel: Erdington 2772 SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Te! 414 (4 lines) 544, 


Enter No. 781 on reply card 

















Where 
Top Standards 
are required— 


CROSS British made compo- 
nents are consistently being 
specified for use in the 
products of the future. Where 
top standards are required 
CROSS components are 
essential, they are manufac- 
tured using a specialised 
hardening and tempering pro- 
cess, and are extremely 
accurate 





A Zallows Spray Gunn for exrery Job! 


AIR COMPRESSORS «+ SPRAY PAINTING EQUIPMENT + SPRAY BOOTHS 
CIRCLIPS and RETAINING 


RINGS ALFRED BULLOWS & SONS LTD 


JET ENGINE LABYRINTHS HEAD OFFICE & WORKS - LONG ST © WALSALL - STAFFS - ENGLAND - TEL: sa 
Makers of the original oil-sealed rotary compressors 


14 AY 13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61 63 DRURY ST., DUBLIN. TEL: DUBLIN 73188/9 
MANUFACTURING CO. ( 1938 ) LTD. ‘Sa PRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 

COMBE DOWN : BATH - SOMERSET - Tel: Combe Down 2355/8 * Grams : Circle, Bath 
Enter No. 783 on reply card 


Enter No. 782 on reply card 
SVX SCRSORAKSASSVCCRKBANSRe ARABS SERRRAKSSPLAABARH O° Cee RSA ASABE RABHecee 


WIRE THREAD INSERTS 
SPRING WASHERS 











High Grle Sift Gry Srn & New Servows Castings 





PATTERN MAKING 
Tysecey Founnry Lip. 


Wolverhampton Office: Telephone: 
BUSHBURY WORKS, ACOCKS GREEN 1283 
WOLVERHAMPTON Telegrams: 
Telephone 21455 Tyseley Foundry B’ham. 














JAMES ROAD, TYSELEY, 
BIRMINGHAM, II 


Ser the General Engine MG, Machine oct &: Electrical Trades 
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MACHINE CUT 
GEARS 


All types...in any material... 
to specification... 























We guarantee the teeth of all 
wheels cut by us to be correct, and 
all work is examined and checked 
before being despatched. Each 
gear wheel of a pair is run in cor- 
rect relative position to the other 


in a special gear-testing machine. 


Our booklet ‘‘ MACHINE CUT ae uk C uc cee The A BBOT a N G | N FE E RI N G Co. Ltd ; 


interest and use to engineers. 
AN ASSOCIATED COMPANY 22 SMITHHILLS PAISLEY 
OF BUTTERS BROS. CO., LTD. 





Telephone : PAISLEY 4272 Telegrams : ‘ABBOT, PAISLEY ”” 
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MACHINE GUARDS 


The spells and incantations of the witch doctor, however 
potent, do not satisfy the requirements of the Factories Act. 
To be certain of protection, call in Braby, who without 
recourse to magic will make and fix machine guards, to your 
specific needs, which are practical, economical, and satisfy the 


statute. 









FREDERICK Israby, &® COMPANY LIMITED 


LONDON: 352-364 Euston Road, London, N.W.1. CRAYFORD: Thames Road, Crayford, Kent. 
Telephone : EUSton 3456 Telephone : Bexleyheath 7777 
LIVERPOOL - GLASGOW ~- BRISTOL - FALKIRK - BELFAST - PLYMOUTH AP 160 
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